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"■/D-U^ RECOMMENDATIONS, 



About two ywra nfD. while on .« Tiilt to tUt place. I had Ibe plenore of meetinf 
with Mr.Tracv, and eflisTliif joioe eonversatioo with him on the tabjeei of an 
Arithmetic, which be was preparing tbt achoola. I was partiemlarlf pleased with 
that pait of his system wMcn rjlated to eaueeUmg^ and which appeared to me to poe* 
teas great praetital value. Within a few days, Mr. Tracy has put into my handa a 
part of his maatftcript, Uiat I might become more minutely acqaaSated with his sys- 
tem. My time has been so fhjr occupied with my own burinesi, that I have beea mIo 
to examine a part onlr of tfie manuscript pot into my hands ; but with this palt, I 
have been moah gratified. It appears to me, that when carefully and thorouchly re- 
vised and perfected, as tbeauthor designs to do^ it may become a m»9t valuaA mtrk^ 
iafertor to none of the Anthmedcs now ased in our schools. Such is agr coafldeace ia 
the ability of the author to complete and polish the work, that I look upon its success 
as quite certain. 

AVio Britenh Cbaa., Jtug. IsC, 1839. 

Rrmm JBU JSf. Burritt^ author of the Oeograpl^ of tko ITmivmw, ^t. 

Thfoof^ the poUtenees of Mr. Tracy, I have been fhvored with a perusal of an 
Arithmetic in manuscript, which be is preparing for publication. The work is in* 
tended as a universal class book in elementary Arithmetic. It is the production of 
a gentlemmi of known abilities and experience in teaching, and he has, with great 
care, arranged its several parte, and given the rales, and selected the examples, step 
by step, in thiu natural oraer, and easy method, which his own judgment and expe* 
rience appfoved. TImre are some excellencies in his Arithmetic — some facilltiee of 
dealing with figures, which, so far as I know, are entirely peculiar to this treatise, 
and which disnnguish it from all others. On this ground especially, and that of its 
general merit, I think it a work which will commend Itself to the attention of 
teachers. ' 

JVstff Britain, Amguott 1838. -> 

I entirely coincide in the above opinion, having been particulariv gratified with the 
ease and facility with wlilch of any difficult operations are performed by the new 
principle introduceday the author. 

J. P. BRACE, Principal of Hartford Female Somlmarf. 

From Edmmrd Strong, Primeval of Bacon JSeadomf, Colekootor^ Conm. 

I have had tfie pleasure of examining a system of Arithmetic, by Mr. Tracv, of 
Norwich Academy. Without speaking of its merits fn ot^er respects, which I am 
unable to do, from want of time to give a thorough perusal, I discover in it a distinc- 
tina feature— the method of cancellof— which appears to me to be an important im« 
provemeat on every other system with which I am acquainted. Should the other fea- 
tures of the work correspond with what may reasonably be expected from its autbort 
f should regard it as a very important improvement apon our other systems of Arith- 
metic. 

CoUheotor, Oat. %th, 1830. 



From Rev. A. BonJU Ptutor of the Second Congregational Church, in Norwich . 

Having examined the general plan of an Arithmetic, prepared by Mr. Tracy, Prin' 
e^l of Norwich Academy, I can cheerfully recommend it as a system possessing, In 
aome important particulars, a superiority over any other system with which I am 
acquainted. Tibe method of caneaing. which is carried through the work, excepting 
the Roots, greatly facilitates the process of Arithmetical calculations, and will give It 
a decided advantage in the estimation of business men. The part on foreign exchanges 
will enhance Ita value with the commercial community. While its simplicity adapts 
It to the uae of common schools. Its comprehensiveness, and the ease and accuracy 
with which complicated problems may be solved, will he likely to secure for it a 
prominent place In the counting room. 

Jforwitk, Auguot 7th, 1839. 
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2 RECOHMENDATIOKS. 

IVmi La FageUe S. f\»H€rf E$q. 

Mr. Calvin Tracy, of thit citft has submitted to my etamhiation, In mannwrlpti 
fen Arithmetic, prepared by himaelf, for publication. From the known ability of Mr. 
Tracy, ao an Instructor, I was prepared to entertain a high opinion of any treatise 
designed to facilitate the acquisition of knowledge, of which he might be the author, 
and from the attention which I have bestowed on his Arithmetic, I have no hesitation 
In bearing testimony to its high meritorious character. His plan appears to me to be 
highly judicious, and ably and skillfolly executed. The work, in my opinion, will 
he a valuable adaitton to a very important branch of education. 

Jforwichj Vte . 24a, 1 839. 



JWfR JltesMTs. J. H. Oattitp and O. Bushnelf T'eacktrt of the Eclectic Sehoolt 

JV*ort0tcJk, Conn. 

Having examined Mr. Tracy*s system of Arithmetic, we think it well calealated to 
answer the purposes for which it is intended. Mr. Tracy has illustrated, and happily 
combined with nearly all his operations, a method of abbreviating Arithmetical cal- 
culations, which, so far as we know, has never before been published in any com- 
mon school Arithmetic. This we deem an essential improvement, and are of opinion, 
that the author has rendered, in this work, an essential service to the cause of edu- 
cation. 

Jfortoich Oityt Oct. 9Sd, 1830. 



J^m Rev. L. JV*. 7Va«y, formerly Prine^tal of Jfew Britain Aeadewy. 

I have spent considerable time in a careful examination of an Arithmetic prepared 
by Mr. C. Tracy, Principal of Norwich Academy. For my own benefit and pleasure, 
1 have carefully examined every rule, and though I have daily used the best Arfihmetica 
extant, while engaged for many years in teaching, I am led to believe that there is not a 
text book on Arithmetic in use which presents equal excellencies. Its grand feature- 
that which distinguishes it from every other Arithmetical treatise^is ihemrineiple of 
tancdingy introduced and applied throughout the work. The extent and facility of 
its application to all operations in which Multiplication and Division are both con- 
cerned, are fully and clearly illustrated. It is safe to say that two thirds, and often 
four fifths of the labor and time usually required for arithmetical solutions, is saved. 
While it contains an amount of matter equal to any other Arithmetic in use, it is still 
a strictly elementary work. 

Jfortoick^ OcU 12a, 1839. 

Prom E. C. Herrick, Eec, 

I have cursorily examined the manuscript of Mr. C. Tracy*s treatise on Arithmetic. 
The roost prominent feature of the work is the introduction of a peculiar mode of 
stating numerous classes of problems, which are then solved by an abridged profeess, 
called canceling. This appears to me an important improvement on the l)ooks in 
common use, and one which renders the publication of this treatise very desirable. 

JVVio Hamen^ Dec. ^th^ 1839. 

From J. H. Rogera^ Eaq.^ Principal of Prospect Sill Sigh ^fikool, 

Messrs. Duaiua & Paox, 

6entlemen->From a hasty examination of Tracv's Arithmetic, I believe it worthy 
of being ranked among the best School Books. The method of canceling, very Ailly 
brought into practice in this work, greatly abridges many operations ; and may be 
mentioned as one of its most valuable features. 

Sincerely yours, J. H. ROGERS. 

EaetHanen^Jipra2/Uk^ 1840. 

• 

At a meeting of School Vieitore of the First School Society o/JWw Haven^held Maig 

2, 1840— 

Tfaa committee appointed at the previous meeting to examine and report on "A 
New System of Arithmetic," by Mr. C. Tracy,— reported, that in their opinion the 
work contains important improvements on the arithmetical treatises in common use, 
and recommend that it be introduced into the schools of this Society :— whereupon, 
it was 

Voted^ That Tracy's New System of Arithmetic be adopted for use in the schools of 
the First School Society of New Haven. 

R. S. HINMAN, Chairman, 

E. C, Hbreicx, CUrkpro Umpare. 
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INTRODUCTION. 



It vill readily be conceded, thM all efforts in behalf of the general 
Mosion of useful knowledge, are in themselves conunendable. There 
is, however, and probably ever will be, a diKerence of opinion rela- 
tive to the extent to which books of any particular description, and 
treating iip<»k the same general topic, may De muMpUedt ana the inter- 
. ests of edacation unifolmlv advanced thereby. 
^ This difference of opinion exists especially in relation to books 4^ 
^ signed for the use of common schools and academies, and which treat 
upon the more common subjects of study. The multiplication o^ 
^ books of this description, to thie extent realized at the present day, ia 
regarded by many as injurious to the general good. That its tendejucy 
If} is to increase, in some small degree ^ the expense of education, at least 
7 in some parts of the country, will not be denied. But before sentence 
^ of final condemnation is pronounced, it always becomes .those, who sit 
as umpires, to take as extended views of the subject beibre them, as the 
^ nature of the case will admit. 

The question now presented is, how far the general good is advanced 
by the muUiplication of school botJts, 

To answer this, let it be supposed that only a single work in each 
department <^ science studied in common schools, had ever been pre- 
sented to the public^ and that each work were such as it should be. 
Books of this description would obviously find ample circulation, suf- 
ficient, perhaps, to satisfy both authors and ])ublishers, without em- 
bracing one half of the grou/nd to be occupied. The consequence 
would be, that the more recently settled parts of our country would be 
but poorly siu)p|led with the means of education, for at least some con- 
siderable peml of iiwt. But a^ it now 16, with such a multiplicity of 
school books constantly emanating from llie press, a spirit of rivalry is 
created, a desire is excited on the part of both authors and publishers to 
give to their several works a more extended circulation than can be 
obtained without txploring the wht^e ground. As a natural conse^ 
quence, the inhabitant of the less favored portion of our land} is scarcely 
settled in his log cabin, before books of every description necessary for 
the education of his sons and daughters, are presented him, as it were, 
at his own door. His attention is thus directed to a subject second in 
importance to none oi a temporal nature ; and one which, when duly 
presented, will be likely to be regarded, and to receive a ^^nsideratioUj 
which otherwise might be long neglectod. 

I* 



6 INTRODUCTION. 

The truth of our supposition, that any one set of school bodes is 
such in all respects as is required, mayi however, very reasonably be 
doubted. Many of them are unquestionabljr of a very high order, 
and very probably owe some degree of their merit to the fact^ that 
other miikds have been, are, and yet will be, traversing the same 
ground which their authors trod, and are preparing other works, to 
supersede them, if possible, in the estimation or the public. 

The effect of the multiplication of school books is, therefore, to rei^ 
der the means of edueoHon as perfect as the nature of their subfeets will 
allow, and to convey these means, tkus perfected, to every part of our 
entire country. 

From the preceding considerations, the author in inclined to regard 
the multiplication of school books as favorable to the cause of general 
education. It therefore only remains to point out some of [the more 
important features of the following work, before introducing it to the 
ordeal of public opinion. That it is worthy of public attention and 
patronage, belongs not to him to decide. It certainly will be found to 
possess some peculiarities, which are of course regarded by him as im- 
provements. Whether they are indeed such, remains for others to de- 
termine. 

A peculiar feature of the following pages, and one which distin- 
guishes this work from every other on the same subject, is the '* S3rs- 
tem of Canceling," which, in connection with the ordinary mode of 
solution, is introduced throughout, and applied to such arithmetical 

Problems as embrace in their operation both multiplication and divis- 
>n. This is regarded by the author, and by many others acquainted 
with his system, as a decided improvement upon aU Arithmetics here^ 
tofore presented to the public. 

The following are some of the advantages of the new S3rstem : 

1st. The statement reauired, or, rather, recommended for canceling, 
i$ itsetf a complete analysis of the s/um proposed. Suppose, for illus- 
tration, that 13 yards of cloth cost $48, and that it is required to find 
the value of 15 yards of the same. 

We analyze the preceding sum, either by first finding the value of 
one yard or the cloth, vi2. $48+12 yd. « $4| and- then multiplying 
that price by the number of yards, as, $4X15 yd* ^^ $60, Ans. ; or by 
finding the ratio of the number of yards of which the price is given, 
and of those of which the price is required, and then multiplying 
that ratio by the given cost. This ratio is f| » j^ ; and ^X48 = 60, the 
nomber of dollars required, and the same as above. 

The same stated for canceling: 

48.15 
~I2' 

(Sec rule for canceling, .in Single Proportion.) By the above state- 
ment, $48 ia to be increased by the ratio, 13.-15; or^f s»f. It is, 
however, obvious ^^^t j^ of 48 multiplied by 15, is the same as ^ of 
15 multiplied by 48. The above sum is therefore canceled and solved 
thus: 

*R. 15 _ / 



IS 



» and 15x4«=:eo, the dolMIs required. 



INTJiOimCTION. 7 

• 

The application of the canceling principle i$, however, more com- 
pletely illustrated by the solution of snms in which the ratio of one of 
the given quantities to a required quantity of the same kind, is traced 
through several simple ratioa. The following sum majr-serre as an 
illustration : 

If 3 men, in 16 days, of 9 hoars each, build a wall 90 feet lonff, 6 
feet high, and 4 feet thick, in how many days, of 8 hours each, will 1^ 
men buUd a wall SOO feet long, 8 feet high, and 6 feet thick 1 

It is obvious the ratio of the given days to the required number of 
days, is compounded of tbe ratios, 8 hours : 9 hours; 12 men : 3 men; 
20 feet in length : 200 feet in length ; 6 feet in height : 8 feet in height; 
and 4 feet in thickness : 6 feet in thickness. Or, these ratios may be 
fractionally expressed, thus : f , -^^ ^^, ^, and 4. 

Now the given days of 9 hours each are changed to days of 8 hoara 
each, by the following statement : 

' 16. 9 ,„ ^ ' 

— gB 18 days. 

The time, in days of 8 hours each, required for the 13 men to com- 
plete the work of 3 men, is obtained by uniting the second of the pre- 
ceding ratios to the above statement ; thtis : 

16. 9. 3 .^ , 
— 3^-4>days. 

By introdncisg into tbe san^ statement, the third of the preceding 
ratios, we obtam the requisite time for completing the 200 feet of wall^ 
allowing the height and thickness of each wall to be the same ; thus : 

16. 9. 3. 200 ., ,^^ 

If the fourth ratio be united, we obtain the time required, allowing 
each wall to be of the same thickness ; thus: 

16. 9. 3. 200. 8 -8ft -.^ 
8.12. ^,s ''^^^' 

Lastly, if tiie fifth and last ratio be introduced, the number of days 
required by all the conditions of the question, is obtained ; viz. 

16. 9. 3. 200. 8. 6 ,, ,_, . . 

8.12. 20.6.4 ==• *^^ '^"^"^ ^ys. ^ 

The last statement canceled : 

10 2 

— 8u 12. Ml &. V ^ ■* ^*' tnswer. 

2d]y. A second advantage to be derived from the canceling sjrstem, i9 
the facility afforded by it for reducing several operations to a single 
statement. The following example will afford an illustration : 

Bought 742 lb. of wool, a deduction of 5 per cent, from tbe gross 
weiffht being made, for dust, dec. For the net weight, I paid 9 s. New 
Yorkcnrreiicy, ptfr lb., and for ready money, was allowed a dednrtioa 



8 INTltOOUCTION. 

of 6 per cent Now, allowing that I sold the same so m to realize a 
gain of 20 per cent., how much money 4id I receive 1 

The ordinary mode of solving this sum requires the four following 
operations : viz. 105 : 100 : : 142 : the net weight of the wool, which is 
706« lb. Again, 706iX9-f-8 « 795, the number of doUars which the 
wool would have cost, if no deduction had been made for ready money. 
But a deduction of 6 per cent, was actually made ; therefore, 106 : 100: : 
795: the money paid, viz. S750. Now, on this last sum, I realized a 
gain of 90 per cent ; hence, 100 : 190 : : 750 : the money received, viz. 
§900, Ans. By canceling, these four statements are reduced to one, 
tims: 

743. 100. 9. 100. la o 

105. 8. 106. 100' 

that is, the 7421b. is to be multiplied by the four succeeding ratios, and 
the number obtained will equal the number of dollars required. 
The same canceled : 

i: 90 3 15 

— m. &. m. m * a°d»x3xi5« ^900, Am. 

3dly. A great advantage of the canceling system over all others, arises 
from the eacpedUion it affords in arithmetical solutions. Instead of 
multiplying and dividing by all the numbers which the nature of the 
sum proposed would naturally require, the multipliers and divisors are 
made to cancel each other ; that is, equal factors are reiected from both* 
Hence, they are all made to exert their appropriate influence in pro- 
curing the answer, while the labor of multiplying and dividing is 
avoided. The statement of each sum for canceling is a fractional 
answer of the same, and it is obvious, that the value of fractitms is noc 
affected by rejecting equal factors from their numerators and denomi* 
nators. 

The processes of rednotioa which ocenr very frequentljjr in common 
Arithmetics, are mostly avoided by this system. Suppose it be required 
to find how many pounds sterling 5 hogsheads ot wine woula cost 
at lOd. per pint By the canceling system, it is necessary only to^ 
write down tne numbers required to effect the reduction, and the ques- 
tion is then solved by canceling those numbers as far as practicable. 

Tihns: 

5. 63. 4. a. 10 

~Tf. 90* 

The numbers above the line are obviously those, which, when mul- 
tiplied togethsr, will give the answer in pence. The numbers below 
the line, are those required to reduce pence to pounds sterling. The 
above sum canceled : 

81 ' 

5J5L*:Ag. th«i„2lx6 -» 105 £. A»t. 

That the above method of solving arithmetical problems is 
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comprehended and applied by the scholar, has been fully tested by the 
author. The experience of nine or ten years entirely defoted to the 
business of instruction, leaves him no room to doabt on this point. 
Being, however, fully aware that his Arithmetic might fall into the 
hands of some, who would not at once comprehend and apply the prin- 
ciple of canceling, he has introduced the ordinary rules or solution, in 
connection with those of canceling, and has endeavored to render 
' both modes plain and familiar, by frequent and clear illustrations. 

The constant aim of the teacher should be to prepare his pupils for 
the active duties of life ; and, in the department of Arithmetic, this is 
accomplished only when the scholar has acquired correctness and <a9> 
peditioH in effecting his solutions. 

To make good arithmeticians, it is first necessarv to acquire a correct 
and extensive comprehension of the simple or fondamental rules of 
Arithmetic. When this is done, their application will be obvious. The 
danger, therefore, is not, that tne scholar will spend too much time on 
what is usually regarded aS the more simple part of Arithmetic, but 
that he will leave.it too soon. 

In the use of this treatise, the author would recommend, that, when 
the pupil shall have passed the simple rules, and commenced those one-, 
rations to which canceling may be applied, he be required to solve 
each problem both by the ordinarv rule, and by the rule for canceling. 
More practice will thus be secured, and, consequently, greater expedi- 
tion acquired. 

In the illustrations, which are given in connection with the difibrent 
rules, it has been the design of the author fully to acquaint the scholar 
wiUi the nature of the subject presented, without carrving his expla- 
nations sp far as to take the work which ^raptrly belongs to the 
scholar, out of h^ hands. No important acquisition can be made, 
ii^hout corresponding effort This fact seems to have been overlooked, 
in the preparation of some Arithmetics now in use, and special effort 
made to render every thing as easy as possible for the scholar ; that is, 
to enable him to effect the solutions with very little mental labor. The 
intellectual powers are, however, developed and strengthened only by 
being brougot into vigorous exercise. " In Arithmetic, the young he- 
ginner should find just enough assistance to encourage and, stimulate 
him to effort. That is not the best system, which enables the learner 
to advance from rule to rule with the least amount of study ; but that, 
which, while it helps him over some difficulties, leaves him examples 
enough to task hispowers to the utmost." (Dr. Humphrey's Thoughts 
on Eiducation.) With these introductory remarks, the following work 
is commended to the candor of an enlightened public. 

THE AUTHOIU 
Norwich Academy, May, 1840. 



ERRATA. 

Notwithstanding care has been constantly exercised to avoid 

enoxs, the following will be found to have escaped detection : 

Pag« 48, line 525, read 6, instead of 5 hundred. 
^ 65| in the 4th sum, and in the first statement of that sum, read 

81, instead of 4. 
" 119, line 34, read |, instead of f . 
" 136, line 14, read integers j for iniegris. 
" 171, line 7, read $420, instead of $4.20, 
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ARITHMETIC. 



Arithmetic ex^dains the prop^itfes and rehitioii ot num- 
bers, and makes known their practical application. 

There are six fundamental operations, wi& :wbich the 
scholar miisi become perfectly fandliar before he -can adrance 
successfully; viz. Notation, Numeration; Addition, Subtrac* 
don^ Multiplication, and Division. Tiiese operations are call- 
ed fundamental, because all others are founded upon, or 8X0 
wrought by the application of one or more of them. They 
therefore require to be first clearly understood. 

NOTATION. 

^ Notation is the ^ of expressing iftimiben^ by nmnerical 
characters. The characters toployed to express numbers 
are^ 1, 2, 3,-4, 5, 6, 7, 8, 9, 0, and are called figures. Each 
of these figurei^ has its own rptekfic^ and also its local Talue^ 
as will be learned from Numeration. Besides these chanu;* 
ters, there are others used to express opei>tions. 

1st. The. sign of addition, Tiz. +»(or plus, more ;) requiring 
the numbers between which it is placed to be added: 3 + 2 
are 5 ; that is, 3 added to 2 are 5 ; usually read, 3 plus ^ are 5. 

2d. The sign of subtraction, viz. — , (or minus ;) showing . 
that the number following is to be taken from that which pre- 
cedes it ; thus, 4r^ 2 is 2 ; that is, 2 taken from 4, 2 r^Bains. 

3d. ThQ sign of multiplication, viz. X ; requiring the num- 
ber placed befive it *to be mtdtiiitifeid by tliat wUch foBows ; 
thus, 3>44 is 12 ; &at is, 3 multiplied by 4 is 12. 

41^ .Thie sign of division, viz. -f-; requiring the number 
gceeeding it to be divided by that whiciFfbilows ; thiis^^^d 
is 4 ; that is, 8 divided by 2 is 4. ' ' 

In tbe^use of each of the preceding signs, the figcore proee^ 
dmg ^e sign is to be operated upon 1^ that which ftyows it.. 

2 
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5lh. The signs of pit^ition, viz. : :: : ; ^showing that the 
numbers includ^g and between these dots, are proportionals ; 
thus, 2 : 4 :: 6 : 12 ;^ that is, 2 bears the same relation to 4 as 
6 to 12. The numbers are thus read, 2 is to 4 as 6 is to 12. 

6th. The sign Of equahty, viz. :=; expressing the equality 
of the numbers between which it is placed ; or that the num* 
bers on the right equal those on the left ; thus, 9 + 7 =20 -^ 4. 

3 4 R 

7th. The characters V, V, V) ^/^ &c. require some root of 
the number before which they stand t^ be extracted. The 
figure placed over the sign always shows what root is required. 
When the . character is used without any figure, it then indi- 
cates the square xoot. 

By the use of diese characters, any arithmetical operation 
may be indicated. If it be. required to aiid 9 to 16, from Ihe 
amoimt to subtr^t 5, to divide the remainder by 4, and to mul** 
tiply the quotient by 6, the operation would be thus expressed : 
9+16 — 5-4x6=30.. 

CtuEsnoNS. — What does Arithmetic explain 1 What appHcatioi^ 
does it make of numbers 1 How many are tne fuadamental oper atibas 
<^ Arithmetic t What are they 1 Why are these called fandaraental 
operations 1 What is Notation? What are the characters used to 
express numbers called 1 W^at two-fold value has each figure t 
For what pnriKntes are other characters used t What is the sign of 
add^ioB, and lof what is it used 1 Th« sign of suhtracttoti 1 What 
does it require 1 The sign of multiplication 1 What does jt require % 
The sign of division 1 What does it require % The sijgns of propor- 
tion 1 , What do they shoW *\ The sign of eqitaiiiy 1 What docs it 
show ? What is the character used to express the extraction of rools 
called 1 Ans. The radical $ign« What does the. figure placed ovtr 
the radical sign show 1 ^^ 



^ 



NUMERATION. 

The scholar has seen, under Notation, the^dbaraeters used 
to express the first nine numbers, viz. ; diat to express one whole 
object or thing, 1 is used ; to express two whole things, 2 is 
•mi^yed ; and for three whole things, 3 is taken, &;c., so that 
each character has its own specific value; and ^is it always 
expresses when it stands alone. But each figure has also a 
local valoe, that is, a value depending 09 die plaoe it occqpies ; 
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thus, the value of 3 diffeis in each of the foUovriag numbers, 
viz. 003, 030,>and 300. In the first number its value is three 
units, or ones ; in the second number, it is three tens,«c thirty ; 
and in the last, it is three hundreds. It will therefore be 
readily perceived, that the position of a Bgaxe materially affects 
its value. Numeration, te^aches how to determine what this 
value is ; and Jhus it also enables us to detennine the totid 
value of any number of figures^ It will be found that any 
figure is increased in a tenfold ratio by having a single figure 
placed on the right of it; thus, 6 alone, is 6 units; but if 
another figure be. placed on the right of this, its value is ten 
times as great as before ; thus, in 63, the 6 is six tens, equal to 
60, and the 3 is three units. This value is increased a Atin- 
' dxed-fold by having twp figures placed on the right ; thus, 600 ; 
and a thousand-fold by having three figures on the right of it ; 
thus, 6000. In the first of the last two examples, the value of 
6 is six hundred, and in the second it is six thousand. Hence, 
the scholar will see the necessity of terms by which to desig- 
m^te this local value of figures^ and will also readily see the 
appropriateness of those- used, viz« Units, Tens, Hundreds, 
Thousands, Tens of Thousands, Hundreds of Thousands, 
Milhons, Tens of Millions, Hundreds of Millions, &c. These 
nine terms are suffici^it to. express any number .in common 
practice. The higher denominations are Billicms, Tens of 
Billions, Hundreds of Billions ; Trillions, Teife of Trillions, 
Hundreds of Trillions; Quadrillions, Tens of Quadrilhons, 
Hundreds of Quadrillions ; Qiuntillions, Tens of — ^Hundreds 
of-*- ; Sextillions, TensH>f — ^Hundreds of — ; Septillions, Tens 
oi — Hundreds of — ; Octillions, Tens of — Hundreds of — ; 
NoniUions, Tens of — Hundreds of — , &c. 

It will be observed that as th^ first three figures, reckoning 
firom the. right, are units, tens, and hundreds, so every suc- 
ceeding three are appropriated to the units, tens, and hunr 
dreds 6i the succeeding higher denominations. The following 
table wiU serve as an illustration : 

- ^ i i I ^ ^ 

i -i 1 °| °1 i H- H °l ^_ 

369, 342, 900, 976, 368, 265, 371, 502, 634, 436. 

483 jsa ^23 .»ta A^n ^{s .S'SJ -333 ^Sj 'SSa 

lis iig |i| |ii |i§.|i| |ii Pi pi |i| 

n ft' nn » as » »--« ta 



16 NvmisATioir. 

Thk ti^le win enable the scbolar to see at a g^ce, tliat 
the names and Talne of figores lure entiirely dependent on their 
location. If they be counted iiom the right hand towards the 
left, the first figure in any line of figures is units^; the second 
is tens ; ^the third, hundreds ; the fourth, thousands ; the |iiih, 
lens of thousands, &c. ; and whatever station or place any 
figure may occupy^ its value becomes ten times as great '\pf^ 
being moved one degree farther to the le^ 

CtucsTiONs. — What are the characters used to cxi)ress the first nine 
numbers 1 Give an example. When does each figure express icii 
own specific valne 1 What other value! has each figure 1 On what 
does the local valae of a figure depend 3 Give an illustration. What, 
therefore, does Nnmeration teach us to do 1 What does it enable us 
to do 3 In what ratio is the value of any figure increased by havi^ a 
single figure placed on the right 1 In what ratio is it increased by 
having two figures on the right of it t In what by .having three placed 
<m its right 1 In what ratio do nuijobers continue to increase from the 
right to the left 1 Ans. In a ten-fold ratio. What are the terms br 
which the local value of figures are expressed 1 To what are each 
three successive figures in any number appropriated 1 Ans. To the 
units, tens, and hundreds of each denomination. In tracing the figures 
from the right to the left, what is tfie first figure called 1 The second 1 
The third 1 The fourth 1 &c. What effect is produced on the value 
of any figure by moving it one place to the left 1 

Enumerate the following numbers, viz. 6 ; 27 ; 467 ; 568. 
4269; 13786; 27599; 367595; 1729567; 67596422; 586 
379872689 ; 278063 ; 596402606 ; 295 ; 336003 ; 300300303 
505050505; 467327986427; 585950876^688001 ; 100000000 
99999999999; 6398742913; 4678. 

The scholar should be taught to read these figures accurate- 
ly ; for example, suppose he be required to enumerate the last 
number, viz. 4678 ; let him commence and repeat thus : ^ight 
nnits, seven tens, six hundreds, and four thousands ; and then 
unite them, thus : four thousand six hundred and seventy-^ght. 
Let him also be required to give the value of any figure as it 
may vary by being tvritten at dilSerent points under any line of 
figures. 

After the scholar has become familiar with the preceding 
exercise, he may write the following nmnbers on his slate in 
figures, taking care to express each number accurately : — 
1. Thirty-five. 2. Three hundred and seventy-five. 3. Three 
hundred and five. 4. Seven thousand six hundred and thirty- 
five. 5. Seven thousand and thirty-five. 6. Seventy-five 
thousand four hundred and sixteen. 7. Seventy-five thousand 
and. sixteen. 8, Seventy-five thousand and six, 9. S«venty<k 
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fiV9 didtMaBd. -iO. Three hittiidred a&d thirty-Aree ihoumuid' 
throe hundred and thirty-^nree. 11. Three hundred thouawid 
and three. 12. Three hundred thousand three hundred tuaui 
three. 1 3. ' Five mOlions and fit«. Six millions and aerenty- 
five. One hundred^and ^izty millions. Fort3rHieyen million*, 
one hundred wad five thousand and sixty. 14. One hundMl 
millions, one hundred and one. 15. One hundred and seren 
miflions, one- hundred and seven thousand, one hundred and 
seven. 1 6. Two biUiona, three hundred and diree millions, five 
hundred and iOire thousand And six. 17. Seven hundred and 
seven triUions, six hundred and seventy-two billions, nine miU- 
ions, three hundred and five thousand, six hundred and nine. 

There is yet anodier method of expressing numbers ; viz. the 
Roman method ; in which the lettera of the alphabet aire used, 
as may be seen from the following table. 



ROMAN TABLE 



I .•••.. One. 

II . . . . . . Two. 

III ... . .' . Three, 

IV .' ^ . , . . Four. 
v. .... . Five. 

VI ..... . Six. 

VIZ Seven; 

Vm . ... . Eighf 

iX . . . . . . Nine. 

X Ten; 

XX . . . . . Twenty. 

XXX Thirty. 

XL . . . . * Forty. 

L . • . . . -. Fif^. 



LX . 

LXX . 

LXXX 

XC . 

C . 

CO . 

CCC. 

CCCC 

D 

DC . 

DCC. 

DCCG 

DCCCC 

M 



Sixty. 
Seventy. 
Eighty. 
Ninety. 
One hundred. 
Two hundred. 
Three hundred. 
Four hundred. 
Five hundred. 
Six hundred. 
Seven hundfed. 
Eight hundred. 
Nine hundred. 
One thousand. 



ADDITION OF SIMPLE NUMBERS. 

It is highly important that the scholar obtain diear and dift- 
tiact views of the nature of what he has to perform. ^ He is 
therefore recommended to make hims^ famiUar with the fol- 

2* 
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Vammg tMe m,4ke first |dace ; then to take the meatal «Z0r» 
cbes that follow, and study them faitlifttlly i)efofe cobk 
aencing with a slate. Indeed, the author would adTisA, thai 
ihf6 tables, together widi the mental exercises, which stand at 
the beginning of each of the four simple rules, be first studied ; 
and that the beginner, then turn back and review the whole. 



, ADDITION TABLE. 

The signs plus and minus, ^c. are introduced into the fol- 
lowing tab^ee, that the scholar may early learn the use of them. 
J9e will therefore turn back to Notation, if he does not recol* 
lect their use. 



2 phii 1 eqaalfS 


3+1=4 


4+1=5 


5+ 1= 6 


8+ 2= 4 


3+ 2= 6 


4+ 2= 6 


5+2=7 


2+ 3= 5 


3+3= 6 


4+ 3=7 


5+3= 8 


2+4= 6 


3+ 4=7. 


4+ 4= 8 


5+ 4= 


2+5= 7 


3+ 5= 8 


4+ 5= 9 


5+ 5= 10 


2+ 6= 8 


3+6= 9 


4+ 6=10 


5+ 6=11 


2+ 7= 9 


3+ 7= 10 


4+7= 11 


5+ 7= 12 


2+ 8= 10 


3+8= 11 


4+ 8= 12 


5+ 8= 13 


2+ 9= 11 


3+9= 12 


4+ 9= 13 


'5+ 9= 14 


2+ 10 = 12 


3 + 10 = 13 


4+10= 14 


'5 + 10= 15 


2+11 =: 13 


3 + 11 = 14 


4M- 11 = 15 


5 + 11 = 16 


2+12= 14 


3 + 12 = 1^ 


4+ 12 = 16 


•5 + 12= 17 


6+1=7 


7+1= 8 


8+ 1 = 9 


9+ 1 = 10 


«+ 2= 8 


7+2= 9 


8+ 2=10 


9+ 2—11 


6+ 3= 9 


7+ 3* 10 


8+ 3=11 


9+ 3= 12 


e+ 4 = 10 


7+ 4= 11 


8+ 4= 12 


9+ 4= 13 


6+ 5= 11 


7+ 5= 12 


8+ 5= 13 


9+ 5= 14 


6+ 6= 12 


7+ 6= 13 


8+ 6= 14 


9+ 6= 15 


6+ 7= 13 


7+ 7= 14 


8+ 7= 15 


9+ 7= 16 


6+ 8= 14 


7+ 8= 15 


8+ 8= 16 


9+ 8= 17 


6+ 9= 15 


7+ 9= 16 


8+ 9= 17 


9+ 9= 18 


6+10= 16 


7+10= 17 


8+10= 18 


9 + 10= 19 


6 + U = 17 


7+11= 18 


8+11 = 19 


9+11 = 20 


6 + 12= 18 


7 + 12= 19 


8 + 12 = 20 


9+12 = 21 
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10 + 


1 


10 + 


2 


10 + 


3 


^0 + 


4 


10 + 


5 


10 + 


6 


10 + 


7 


10 + 


8 


10 + 


d 


10 + 10 


10+ 11 


10 + 12. 



1+ 1=,12 


12+ 1=,13 


1 +. 2== 13 


12+ 3 = 14 


1 + 3 = 14 


12 + 3 = 16 


1+ 4:= 15 


12+ 4 a 16 


1 + 5 s= 16 


32+ 5 = 17 


1+ 6=:J7 


12 + 6 = 18 


1+ 7 = 18 


12+ 7 = 19 


1 + 8 = 19 


12+ 8 = 20 


1 + 9 = 20 


12+ 9=21 


1 + 10 = 421 


12 + 10 = 22 


1 + 11=^22 


12 + 11 = 23 


1 + 12 = 23 


12 + 12 = ^4 



11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 



In teoiting tliis and the. fbUowiog tables, the teacher shooU 
be caneM that Qie ' sebcdar, as he repeats his apswers, per- 
form the n^esmry mental operation ; he must teach hk pu]^ 
lo tliink. 

\ 

MENTAL EXE&CXS£S IN ADDITION. 

If yon borrow 6 dollars at one time and 3 at another, how 
Jfiapy will you haye ? 6 and 3 are bow many ? A pays 
yon B dollars, B 4, and C 5 ; how many do they all pay yott ! 
3+4+5 = how many ? If you pay away 6 cents at one tune^ 
4 at another, and 3 at another, how many do you pay away ? 
^ + 4 + 3. = how many ? If you buy twelve apples for 9 
cents, and a pint of chesnuts ^r 4« how many cents do the 
apples anjl chesnuts^ost ? 9 + 4 == hpw many ? John gave 
Hemry 8 apples at one time, 6 at another, and 4 at another ; 
how many did he give him ? 8+6+4 = how many ? Lent 
my b]:other 1 0. dollars at ouq time, 6 at another, and 4 at another ; 
how many doOars did I lend him ? 10+6+4 = how many J 
Alfred has faur brothers ; to one, he gave 11 pears, to another, 
d, to another, 6, and to another, 3 ; how many pears did he 
give away ? 11 + 9 + 6 + 3= how many ? He also gave 
nis two sisters 5 each ; how many did he give to both brothers 
and sisters ? 11 + 9 + 6 + 3 + 5 + 6=; how many I A 
man bou^t four bushejs of com for 3 dollars, six bushels of 
oats for 2 dollars, and 9 bushels of wheat for 12 ; how many 
bushels of grain did he buy, and how many dollars did the 
whole cost him ? 4 + 6 + 9 = how many? 3 + 2 + 12 = 
how many ? John has 9 dollars ; James, 12 ; and Joseph* 7 ; 
how many have they allT 9+12+7= how mmyl ?eter 
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gave a poor man 11 cents; Charles gave bim 12^ cents ; Hen- 
ry, 10; and George, 8; how many did they all give him; 
11 + 12 -I- 10 + 8 = how many? A man was three days 
performing a journey ; the firUt day he traveled 13 miles ; the 
second day, 14; and the third, 16; how far did he travel? 
13 + 14 + 15 = how many ? Howmany sums wiH youhave 
done,if you do 12'to-day, 15 tonnorraw, and 18'the next day? 
12+15H-18=how many ? 

How many are 3+4? 13+4? 23+4? 33+4? 43+4? 
53+4? 63+4? 73+4? 83+4? 93+4? How many 
are 4+4 ? 14+4? 24+4? ^4+4? &c. How. many are 
6+4? 15+4? 25+4? 35+4 ? &c. Howmany are 6+4 ? 
16+4? 26+4? 36+4? &c. How many are 7+4 ? 17+4? 
27+4 ? 37+4 ? &c. How many are 4+4 ? 4+14 ? 4+24? 
&c- 4+5? 4+15? 4+25? (&c. 4+6? 4+16? 4+26T 
Ac. 4+7? 4+17? 4+27? Ac. How many are 5+5? 
5+15? 5+25? Ac. 5+6? 5+16? 5+26? &c. 6+6? 
6+16? 6+26? Ac. How many are 7+7? 7+17? 7+27? 
Ac. 8+8? 8+18? 8+28? &c. 9+9? 9+19? 9+29t 
Ac. How many are 10+10? 10+20? Ac. H+5? 11+15? 
12+4? 12+14? Ac. 

Questions of this character tnay be proposed to any extent, 
and should in no instance be omitted until the iscbolar can add 
without hesitation. Others of a more promiscuous character 
ahonld likewise be proposed, such as the following : 

7+4+6=how many? 2+l+9+6+7+6=f how matiy? 
6+6+9+3=how many? 6+4+2+8+1 + 3+5+7+9= 
howmany? 11+9+6+12 =^ how many ? 7+6+9+8= 
howmany? 8+8+6+6+4+4=howmany? 7+7+9+9= 
howmany? 2+4+6+8+ 10+ 12 =how many? 

The scholar may now commence the use of the slate and 
pencil, or the practice of written arithmetic. 

The first consideration to which his attention should here 
be directed, is, that like things only can be added to or sub- 
tracted from each other. It would be absurd to attempt to 
add together books and chairs, to see how many books, or how 
many chairs the whole would make ; the number of each would 
evidently remain unaffected. If, however, we add books to 
books, we obtain a number greater than eiUier of the original 
nimibers ; that is, just equal to them both. Neither can we 
add units to tens ; tor the amount would be neither units nor 
tens ; but units must be added to units, tens to tens, and bun.- 
dreds t6 hun^ods, and so on. But ten units make one ten, ten 
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teas make one htmdred, and tea bmidreds make qhq thousand, 
&c. ; . that is, simple numbers increase and decrease in a ten-fold 
ratio.- Hence 10 m the column of imits is equal to 1 in the 
column of tens ; and 10 in the c(^unm of tens, is equal to 1 in 
the column of hundreds. If, then, in adding up the coliunn of 
units the whole should, amount to, just 10, it is, obvious that 
nothing is lost, if these U) units are converted into 1 ten, and 
the 1 ten added to the cohmm of tens ; for 10 units = 1 ten. 
The saipe is true of other denominations. Therefore the fol- 
lowing General Rule will be found applicable to Simple Ad- 
dition: " . 

1st. Write down the numbers, j^acing units under units, 
tens under tens, &c. . \ 

2d« Draw a line underneath, and commence at the right 
hand and add together all the figures in the first column. 

3d. If the sum be less than 10, set it down at the foot of that 
colinnn ; if it be 10, or more than 10, it will consist of two 
figures 9t least ; set down the right hand one as before, and add 
the left hand one to the next column, it being in all cases so 
many tens, ifhen compared with the figures added. 

4th. ContiiiUe to perform the same operation with the re- 
maining colunms, observing only to write down the whole 
amount of the kft hand column. 

5th. To detect any error ^ that may have been committed, 
commence again and add each ccdumn downwards; if the 
same numbers are obtained by each operation, the work is 
probably right. 

Now to apply this rule, let us add together the four following 
numbers, viz. 1234 ; 2^45 ; 6420 ; and 5796. The rule says, 
write thpse numbers with units under units, tens 
under tens, 6it, thus : 12 3 4 

-^ow to add these numbers, I commence at the. 2 3 4 5 
right hand, and first add together the unit figures ; 6 4 2 
viz. 6, 0, 5, 4 ; the sum I find to be 15 units, 5 7 9 6 
equal to 1 ten and 5 units ; I write down Ae • 

5 units, but add the 1 ten to the next column) 15 7 9 5 
thus, 1 added to 9 is 10, and 2 are 12 and 4 are , 
16 and 3 are 19 ; asiiefoie, I write down the 9, and add the I 
to the next column^ this being added gives the amount 17; the 
7 is written down and the 1 ag&in carried to the next and last 
column; and here the amojunt is 15, n^ch being the last 
column^ the whole number is written down. This operation 
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gives the amount of the f4rar Bumb^rs, 15795. The scholar 
will readily ccMnprehend the natuie of Simple Addition ; viz. 
that it consists m nniting two ot more numbers of the isame de- 
nomination, 60 as to find their amount. 

The scholar will carefully examine the - following sums, 
which are added, to see if he-obtains the -same result. 

2. - 

8 4 7 3 9 6 In this second example, in the^ unit 

3 6 4 8 6 9 column, there are 3 to carry, because 

4 8 2 4. 3 6 there are 3 tens or 30. For the same 
« 6 2 2 '4 3 9' reason there are 2 to cany in all the re- 
maining columns but one. ' 



2 3 17 14a 



3.^ ^ 4. 

456789460 12345678 9 

6 8 0246802 987654321 

13 5 7 9 13 5 7 12 3 4 5 6 7 8 9 

4 2 3 6 5 08 2 5 ^ 9 87654321 

371574628 1234^6789 

8 5 6 4 6 6 3 3 3 9 8 7 6 5 4 3 2 1 



2924509405 333333333 

5. 6. 7; 

24 6 8024 9796365 lV9S670 

13 57912 5 6 369 7 9 6 12 4 3 5 6 

4208 6 42 ,8 246024 ^ 7212 3 45 

2135791 5963816 846 3 73 8 

3355 7 79 46743. 6 4 5739 168 

8866448 579637 8 9156423 



32392596,40113926 

- " ^ -. ' . I, 

^8. '9. 10. 

9176435 .,4 345709 6 708 19 634 

5 6 8 3 2-1 4 617283 4 9 -64753278 

2345 678.28394563 8 65 4 2 365 

123456 5 683 12 34 2 3 456789 

I I [I I [ i tt Mia^— II II. I < » - m I « »^^^.— I I . 1 . 1 II I I I ■■ i j. 
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11: 12. 13. 

8 1 8^2 8 3 8 4 3 9 7 2 4 6 3 8 4 5 7 6 8 9 Q 3 

18 2 83848 97236452 7 8 92^4683 

99999999 15707934 13579246 

777 .7 7 777 6-597210 9 97576887 



14. 15. 16. 

12345 6 78 963 8 40596 567347205379 

987 6 5 432 1 27690903 275684467903 

54 6 372819 46379108 123456789012 

9^51486804 55681396 378965842687 

468 4 6872 6 3 705418 593748265379 

60 8642 109 3a485074 9165 4 7 681234 



17. 18. 19. 

7 9 5735-198 369248754 :1 3 5<7 9 2 4 6-8 

49 1570^3 8 6295 86 51 26 15 9582^7 

8930576 2581731 4230917546 

^ 697005 40734^ • 6083419 

295 10 8 478 682 

48 14^ 6184 8472166264 

863 236 4462352 

.2746 44605 

4 8^ 210 



^■i.,i 



20. A fanner sold his wheat for 320 doUanT; his com for 
^7$ d«rflai9 ; hisoato for 78 dollars ; his barley for 162 dollars ; 
and one horse for 132 dollars. What was the amount of his 
sales? .Ans. $967./ 

21. A. merchant owned fo|ir vessels, which were worth, 
the first, $4800 ; the second, $5200 ; the thirds $6000 ; and 
the fcnirth, $6800 ; he had a^ goods sm. board one of these 
Tessels, worth $2700 ; besides $3500 deposited in the bank. 
What is the amount of his- property ? Ans- $29000. 

22. Three fanners have each 562 aci;eax)f land ; how many 
have tliay all ? Ans, 1686 acresv 

23. A humer fattened and killed an i>x for market ; the hind 
qnarters weighed, the one 182 pounds, and the other 177; 
each of Hie fore iquartars weighed 163 pounds; the hide, 116 
pounds ; and the tallow, 120 pounds. What was the weight 
<^ the ox? ^n«.- 9tl pounds. 
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24. In a certain town there are five schools, containing the 
following numbers of scholarSf^yiz. 72, 28, 65, 84, and 91 ; how 
many children are attending these five schools ? Ans,. 340. 

25. A steamboat performed in one week four trips from 
Hartford to New York ; on the first trip, she took for .passen- 
gers, $378, for freight, $175 ; on. the second trip) for passes- 
gers, $402, for freight, $278 ; on the third, for passengers, 
$263, for freight, $147 ; on her fourth trip, for passengers and 
freigKt, $500. What did her biUs amount to for the week ? 
Ans, $2}.43. 

26. A carpenter contracted for the building of five dwell- 
ings in one spring ; for the first, he was to receive $1800 ; for 
the second, $2100; for the third, $2221 ;. for the fourth, $2850; 
and for the fifth, $3172. I'o what did his contracts ampunt? 
Ans. 112143, 

27. In 1834, A traveled 1320 miles; in 1835, he traveled 
1162jniles; in 1836, 2100 jmiles; in 1887, 1400 miles; in 
1838, 1992 miles; How many imles did he travel from 1834 
to 1838 inclusive? ^nj.7974. : ' 

28. Bought of my neighbor four loads of hay; the first 
weired 1600 lbs. ; the second, 12 100 lbs. ; ihie third, 1999 lbs. ; 
and the fourth, 1709 lbs. What wasthe whole weight ? Ans." 
7408pouhds. t ' 

I 29. A wholesale dealer in grain has in one bin 242 bushels 
of wheat ; in another he has 2356 bushels of rye ^ in a third, 
1556 bushels of oats ; in a fourth, 876 bushels of bmrley. Hew 
many bushels of grun has he of all kinds ? Ans. 5030. 

3a Suisse I km indebted to A, $2560 ; to B, $27 ; to C, 
$169 ; to D, $3470 ; and to E, $17: How much do I dwe in 
all? >liw.$6243. ^ ^ -^ 

31. A man having three sons and twa danghtefs, gave to 
each of his Bons, $879 ; and to each of his daughters, $199. 
How much money did he give them all ? Ans, $1535; 

32. A g^iUemw being asked how old he was, said, he 
was married when he^was 29 yeara-of age ; that lie lived with 
his wife 8 years hehre the birth of their »aa, who was now 27 
years of age. What was the father's age ? Ans. 64 years. 

33. A man bought a horse for $75 ; a chaise for $150 ; and 
a harness for $45; he then sold his horse for $150 ; his chaise 
for' $125 ; and hi» harness for $30. What did he pay for the 
whole, and what did he receive for iSk» whole. >Ans. Paid 
$270 ; received $305. 

34. Add together three hundred axid seventy-five thousand 



Snt^LS BtnBTKACTlON. 



23^ 



«nd eix^-ti^^ ; nine hundred thottsand and three ; one rESSLoh six 
Inmdredthbdsaadfleyenhundredaadmnety-nine. Ans,2875S67. 

35. Add also ninety-tune millions ; seven btmdred and fifty* 
five millions six liondred and thirty-three. Ans. 854000633. 

36. There are 5784 apples in one pile; 588 in another; 
84 in a third ; and seven hundred and^ seventh-nine in a fourth. 
How nUiny are there in all ? Ani. 7235. 

Gt9nTiov8.-*'What thin^ only can'be added to or siAtracted froto 
oach other? In what does Simple Addition eonsfet't Can we add 
units to tens 1 'to what must units, ^. be added 1 For what Bum- 
Iter do we carr^ in Simple Addition 1 Why for 101 Ans. Because 
namtiers iiaer^ase in a t<n«fold ratio. 10 units equal how many 10*8 1 
What is tlie Rule for Additional Ho# do von write down the nom* 
bersi Where do you commence to addt Ifthv sumof the ignres 
added N les> than 10, what is to be done 1 What If it be 10, or more 
than 10 ? What is observed respecting th» last or left hand column 1 
How may errors in Addition be' detected 1 



SIMPLE SUBTRACTION. 

This 'rule is directly the reverse of the preceding; while 
we are there taught to unite several numbers into one, we are 
bete taught the operation by^ which one number is taken from 
another. A familiar acquaint^ce with the following table 
should be the first object of the scholar : 

SUBTRACTION TABLE. 



1 — 1 ±s 


2_3— 


3-^3= 


4 — 4=: 


2 — 1 = 1 


3 — 2= 1 


4 — 8= 1 


5 — 4= 1 


3 — 1 = 2 


4 — 2= 2 


5 — 3= 2 


6 — 4= 2 


4—1=: 3 


5 — 2= 3 


6 — 3= 3 


7 — 4= 3 


5 — 1 := 4 


6-1^2= 4 


7—3=4 


g_4=: 4 


e^ 1 = 5 


7 — 2= 5 


8-^3= 5 


9-_4=:: 5 


7—1 == 6 


8_2- 6 


9 — 3= 6 


10 — 4= 6 


8 — 1= 7 


9—2= 7 


10 — 3= 7 


11 4= 7 


9^-i^l:=, 8 


10u-2= 8 


11-^3= 8 


12 4=8 


10—1 = 9 


11—^= 9 


12 — 3= 9 


13^4= 9 


11 — 1 = 10 


12^2 = 10 


13 — 3 = 10 


14_4==10 


112 — 1 = 11 


13 — 2=11 


14 — 3 = 11 


15-^4 = 11 


n—A = 12^ 


14 — 2 = 12 


15 — 3 = 12 


16 — 4 = 12' 
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5_5— 


6 — 6=v,0 


7--7= 


8 — 8= 


6 — 5= 1 


7 — 6= 1 


8 — 7=: 1, 


,9 — 8= 1 


')' — 5= 2 


8 — 6= 2 


9^7= 2 


10 — g= 2 


8 — 5= 3 


9 — 6= 3 


10 — 7= 3 


11—8= 3 


9-r-5= 4 


10 — 6= 4 


11—7= 4 


12— .8= 4 


10 — 5= 5 


11—6= 5 


12 — 7= 6 


13 — 8= 5 


U 5= 6 


12 — 6= 6 


13 — 7= 6 


14-.8= 6 


12 — 5= 7 


13 — 6= 7 


U — 7=z 7 


15 — 8= 7 


13 — 5= 8 


14— '65= 8 


15 — 7= 8 


16 — 8= e 


14 — 5= 9 


10 — 6= 9 


16 — 7= 9 


17 — 8= 9 


15 5 = 10 


16 — 6 = 10 


17 — 7=10 


18 — 8 = 10 


16 — 5 = 11 


17 — 6 = 11 


18 — 7 = 11 


19 — 8 = 11 


17 — 5 = 12 


18—6= 12 


19 — 7 = 12 


20 — 8 = 12 



9 — 9= 1 


10 


10^9= 1 


11 


11 — 9= 2 


12 


12 — 9= 3 


13 


13 — 9= 4 


14 


14 — 9= 5 


15 


*15 — 9= 6 


16 


16 — 9= 7 


17 


17_9= 8 


18 


18 — 9= 9 


19 


19 — 9 = 10 


20 


20 — 9 = 11 


21 


21 — 9 = 12 


22 



10= 
10= 1 
10= 2 
10= 3 
10= 4 
10= 5 
10= 6 
10= 7 
10= 8 
10= 9 
10=10 
10=11. 

10c:12 



11 — ] 


11= 


12 — ] 


Ll=f 1 


13 — ] 


Ll = '2 


14 — ] 


11= 3 


15 — ] 


11= 4 


16 — ] 


Ll= 5 


.17—] 


11= 6 


18—] 


Ll= 7 


19 — ] 


Ll= 8 


20—] 


Ll= 9 


21 — ] 


11 = 10 


22,-] 


Ll = ll 


23 — ] 


11 = 12 



12- 
13- 
14- 
15- 
16- 
17- 
18- 
19- 
20- 
21- 
2a- 
23- 
24- 



12= 
12= i 
12= 2 
12= 3 
12= 4 
12= 5 
12= 6 
12= 7 
12= 8 
12= 9 
12=10 
12=11 
12=12 



MENTAL EXERCISES IN SUBTRACTION. 



Charles had 10 marbles, and gave 5 of them to his brother ; 
holw many had he left? He then gave 3 to his sister ; how 
many did there then remain ? A boy had 15 cents, and lost 
5 of them ; how many had he left ? Jolmhas 13 apples ; how 
many will he have, if he gives away 5 ? Peter had 19 mar- 
bles, and gave away 9 of them; how many had he left? A 
boy purchased t\v<> toys, for the one he gave 20 cts. and for the 
other 12 cts ; what was the difference in the coat 4>f thmn? 
Out of 23 plumbs a, boy selected 12 ; how many reinained ? A 
boy threw 15 pennies into the air, and caught 6 of thetn as 
they feU ; how many reached the groimd ? Sold one cow for 
19 dollars and another for 12 ; how much more did I receive^ 
for one than for the other ? Charles has 19 marbles, and James 
has 11 ; how many has Charles more than James ? Sdd one 
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knife for 21 cents and ancH^Msr for 12 cent»; what was the dif- 
ference in price ? 11 taken frcnn 19» how Aiany will remain t 
8froml9? 10lTonil9? TfroknlQl llfroml9? 6from 
19? 12 from 19? 3 from 19? 13 from 19? 4 from 191 
14 froin 19 ? 3 from 19 ? If 9 be taken from 18, how many 
l«riH remain? 8 frort 18? 10 from 18? 7 from 18? 11 
^ini8? 6froml8? 12froml8? 5froml8? 13 from 
i8? 4 from 18? 14 from 18? 3 from 18? 15 from 18? 

2 from IB1 16 from 18 ? 1 from 18 ? 17 from 18 ? If 10 
be taken from 20, how many will' remain ? 9 from 20 ? 11 
from 20? 8 from 20? 12 from 20? 7 from 20? Ilfrom 
20? 6 from 20? 14 from 20? 5 from 20? 15 .from 20? 
4from20? 16from20? 3from20? 17from20? 2 from 

20 ? 18 from 20 ? 19 from 20 ? 11 from 21 ? 10 from 21 ? 
12 from 21? 9 from 21 ? 13from21? 8from21? Ufrom 

21 ? 7 from.21 ? 15 from 21 ? 6 from 21 ? 16 from 21 ? 

5 from 21? 17 from 21 ? 4 from 21 ? Idfromgl? dftotj^ 

21 ? 19 fwMn 21 ? 2 from 21 ? 11 from 22 ? 10 from 22 ? 

12 from 22 ? 9 from 22 ? 13 from 22 ? 8 from 22 ? 14 
from 22 ? 7 from 22 ? 15 from 22 ? 6 from 22 ? 16 from 
22? 5from22? 17from22? 4from22? 18 from 22? 

3 from ^2? 19 from 22? 2 from 22? 12from23? 11 from 

23 ? 13 from 23 ? 10 from 23 ? 14 from 23 ? 9 from 23 ? 
J5fit)m23? 8 from 23? 16from23? 7from23? 17from 
23? 6from23? 18from23? dfrom23? 19 from 23? 
4from23? 20from23? 3from23? 2lirom23? 2 from 
23? 22from23? 1 from 23 ? l2from24? Ilfrom24? 

13 from 24? 10 from ^4? 14 from 24? 9 from 24? 15 
ftom24r 8from24? 16 from 24? 7 from 24? 17from24! 

6 from 24 ? IS^rom 24 ? 5 from24? 19 from 24 ? 4 from 
34? 20frdm24? 3 from 24? 31 ft^ni 24? 2 from 24? 

22 from 24? 1 from 24? 23 from 24? 

16 boys went on a sailing excursion, only 7 of them retnm* 
ed; the others were drowned; how many were lost? If 
from a pile of 20 apples, I take away 13, hbw many will be 
left ? A man started on a jonrriey of 23 miles ; after he had 
traveled ' 16 miles, he stopped to feed Ms horse ; how far had 
he then to travel ? A man having 22 chickens, killed 13 of 
them ; how many were left ? From a stick of timber 19 feet 
long, 7 feet were cut off ; what Wad the length of the remain- 
der ? 19 -^ 7=how many? 21 — 9=;how many ? 17—9 
r=rhow many ? 23 — 5=rhow many ? 13 — 7t=how many ? 

24 — 9=:howm*ny?* 11 — 7=howmany? 22— 16;=how 
many? 12 — 7=:howniany? 13— ^6 ±= how many? 14 — 
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7=:howixia]iy? 15 — 9=how]iiaiiy? 16— ^9=Ju>wniaBy? 
17 — 8=howmAny? 18 — 7=howmaiiv? 19 — ll=^ow 
many? 20 — 9=:now many? 31 — 7=h<>wmany? 22 — 9 
5=how many ? 23-^1 3 t=:now many ? 

From the preceding table and cpcamples, the scliolar wilLcomr 
prehend the nature of Simple Subtractioiv ; his next step will be 
to practice with Ips slate and pencil. It will already have heea 
observed, that only two numbers are employed in a single ope* 
ratioii of subtraction. The larger of these two numbers is call- 
ed the minuend-; and the smalkr, the subtrahend. The object 
of the rule is to find the difference between the two ; that is,, to 
4nd how much wiU remain of the larger sdler the smaller is taken 
from it. The number obtaincui by the operation, is called the 
remainder. 

The scholar may be guided by the following rule i 

^ , Bui;£.-T-lst. Write. the less of the two numbers under the 
greaUry with units under units oind tet^s, under tens, ^c. and 
draw a line beneath them, 

2d. Commence with the right hand figure qfthe lower line or 
subtrahend, and take it from the figure which stands directly 
above it, if fracticahU, Do the same with the remaining, fig'- 
ures in the subtrahend, tf practicable, and the operation will be 
completed, 

3d. But whenever this cannot be done, that is, when the loth" 
er figure is the larger, 10 should be added to the upper figure 
and the lower one taken from the sum. 

4th. Whenever 10 is added to an upper figure, 1 must be ^ car* 
ried or added to the next lower figure ; that is, I is to he. car* 
ried whenever 10 is borrowed. > 

dthu To prove the work, add the remainder to the suhtraheud, 
and if the work be rights ^h^ amount will correspond with the 
minuend, . ^ . . 

The scholar will easily comprehend the nature of this rule» 
unless he should find difficulty in unde^standijog why, when we 
Vprrow 10, we are required. to carty only K^. He must howev- 
er remember, that by the addition of this^O to the u{^r num- 
ber, he has increased the value of that number 10 units, 10 
tens, 10 hundreds, or 10 thousands, according to the place 
.the figure occupies. If he add it to the units, the vah^ of the 
addition is 1 ten ; if to the tens, the value is one hundreds be- 
cause 10 units make one ten, «nd 10 tens, (me hundred, 4p<^ 
Now by t^e rule,, if ip be borrowed, 1 must be earned to ibe. 
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ttdid letoer figure ; by whick operation; one more will be taken 
fh>m the figure in ihe minuend ; and thid^ one more, which is 
thusi removed^ is just equal in value to the 10 that was added^ 
for it is taken from a fi|^e one degree farther to the left. But 
this subject wBl be more clearly comprehended, when illustra- 
ted by example. . Take the following sum : 

Tn this example, it is evident that if ' From 6 3 5 4 2 8 
6 be taken from 8^ 2 will remain ; ^nd Take 3 8 2 5 16 
if the 1 ten be taken from 2 tens, 1 • 

ten will remain. But how is 5 in the Kem. 2 5 2 9 12 
place of hundreds to be taken from 

the 4 above it ? Evidently by the third section of the rule ; that 
is, 10 is added to the 4 in Uie minuend, by which addition, it 
will become 14 hundred, from which if 5 hundred be taken, 9 
hundred will remain, which is the third figure in the remainder. 
But by this operation the minuend has been increased 10 bun* 
&red ; if therefore I add 1 to the 2 thousand, it will become 3 
thousand, and consequently, when subtracted from the figure 5' 
above it, will take one thousand more from the minuend, so that 
only 2 will remain. If therefore 10 hundred was in one in« 
stance added to the minuend^ in the other, 1 thousand, its equals 
has been taken from it. The same reasoning is applicable to the 
8; 10 is added to the 3, which increases it to 13 ; the 8 is ta- 
ken from the 13, and 5 remains. There is then one to carry to 
the 3, which thus increased is taken from the 6, and 2 re* 
mains. The whole remainder thereforo is 252912. 

Now if this remainder be added to the lower number or sub- 
trahend, the amount will be the minuend; which proves that 
the operation is correct, thus : 

Subtrahend = 382510 
Remainder =252912 



Minuend =635428 

2. 3. 4. 

Prom 6 6 6 8 3 From 8 9 4 6 7 3 From 987654321 
Take 2 5 9 6 6 Take 7 6 8 5 9 6 Take 123456789 



40717 126077 8 64197532 

5. 6. 

Min. 1 0000000 00 Min. 1075608756 
Subtr. 9 9 9 9 9 9 9 9 9 Subtr. 6984538 7 4 
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-7. S. 

Min. 9. 634657942 Min. 3000000 

Suto. 832654 7 286 Siibtr. 29999999 



9. 10. 

Mia. 100000000 Min. 908070 6 0504 
Subtr. 9 Subtr. 8090fe070400 



11. 12.. 

Min. 9658 4 3125 56 7 89 3 57913 

Subtr.4 2 8 6420 8 6 '4 1357243648 
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13. 14* , 

819345678946 753975316 8 
48 8 765432109 3 6> 4085427 9. 



15. 16. 

12 345 6T89012 567 853534796 S' 
92 5 67 8^4 5023 475624 6125787 



17. 18. 

253 867444 6 6 6666888 8 444 
181929394 9' 5 59999999999 



19. 20. 

634 56956429 9888 888 88 8 
5 8 6 8 6 7 2 18 9 8 8 9 9 9 9 9 9 9 9 9 



21. 22. 

11111111111 6666666 666 
.888 8 88888.8 5777777777 



APPLICATION. 



23. A was horn in 1679 ; how old was he in 1777 ? Ans, 
98 years. , . 

24. From 1600000 take 900000, and from the remaind^ 
take 699999, and how much will renutin ? Ans, 1. , 
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25. A nmn hfts two flocks of sheep ; in tho^ooe diere are 699^ 
and in the other, 499 ; what is the difference in these flocks 1 
An*. 194. 

26. A^pian hs» in his jpibssession property to the amount of 
$1572S| aad he owes $7869 ; how much will remain in his 
buidsy when his debts are paid? Ans. $7859. 

27. America was discovered in 1492. How long will it 
have be^B dkcoveredin 1846 ? Ans, 354 years. 

28. A man being asked how old he was when his eldest sofi 
was'bora,. said that his own age was 79 years, and his son's 
42 years ; : what was his age at the birth m his.so^ ? Ans. 37 
years. 

29. The amount of A*s debts was 2356 dollars ; the amount 
of his properly, 5672 dollars. How much had he left aAer bis 
debts were paid ? Ans. $3316. 

.30. A -merchant bought a quantity of cloth for $572, and 
sold it for $526. Did Jie gain or lose, and how mnth ? Ans, 
Lost $46. 

31. To what number must I add 576 to make the amount 
1726? ^n*. 1150. 

32. Bought cotton in one moxdi to the value of $572896 ; 
and sold the ^ame for $600027. How much did I gain ? Ans. 
$27131. 

33. If the sum of two numbers be 2793, and one of those 
numbers, J 892, what is the other? Ans<90l. 

34. A merchant bought 742 yards of cloth and sold all but 
7 yards. ^ How much £d he sell? Ans. 735y2H:ds. 

35. A man paid 1 182 dollars for a house, and sold the same 
for 1069 dollars. How much did. he lose ? Ans, $113. 

36. A farmer purchased a farm, for which, including the 
buildings, he paid $6782; the ^buildings were wor^ $2896 ; 
what was. ^e value of the laud? ^n^. $3886. 

37. A person owed a merchant $999, and paid him all but 
$179. How much did he^pay him ? Ans, $820. 

Sums requiring, in their solution, the applicatiQn of hoph Addi* 

tion and Subtraction. 
« 

38. I bG^d in my possession a note for $560, on which there 
is due $70 interest. On the back are two endorsements ; one,. 
$32(5, and the other, $260. What is now due ? Ans. $50. 

39. There ate $1000 in four different purses^ in the iirst there 
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are $96 ; in the second, $310 ; in the third, $205. How many 
are there in the fourth f An^. $389. 

40. Four men agreed to contribute for a beneyolent object, 
as follows ; the first, $34 ; the second, $50 ; the third, $lOO ; 
and the fourth, $150. Three of them having paid, Uie sum 
amounted to $234 ; which subscription was unpaid ? Ans. The 
third. 

41. A h^ 172 yards of cloth, of which he sold 57 to B, 
and 42 to C. How many yards were left ? Ans. 73. 

42. A man having $3986, paid one debt of $1997, and another 
of $1089. How many dollars had he left ? Ans. $900; 

43. A man at death left an estate of $9876: In his will he 
gave to each of his three sons, $1800 ; to his daughter, $1500 ; 
and the remaining part he left to his wife. What was &e 
wife*s portion ? Ans, $2976. 

44. A person > commencing business found that he had 
$790 in mcmey ; in goods, $1260 ; he held also three notes of 
$150 each. After trading six years, he retired from business, 
and found that his property amounted to $6000. How much 
had he gained by trading ? Ans. $3500. 

45. Bought four chests of tea. Weighing 72, 79, 83, and 87 
pounds. From these I sold, to 6ne man, 46, to ano^er, 95, and 
to a third, 113 pounds.. How nrnch tea had I remaining? 
Ans: 67 pounds. 

46. A man owed for his farm, $2100 ; for house furniture, 
$156 ; for a horse, $96 ; for a yoke of oxen, $120 ; for a flock 
of sheep, $86. In one year he sold from his farm grain to the 
value of $462 ; butter and cheese to the value of $156 ; stock 
to the amount of $320. How much did he owe at the end of 
the year? Ans. $1620. , 

47. A man received $7000 as a legacy ; he was previously 
worth $8560;. he then commenced traveling, and in 7 years 
he spent $9873. How much was he then worth ? Atis. 
$5687. 

48. A man being asked how old he was, replied, that he 
married at 21 years of age„ and that in 19 years more he should 
have been married 60 years. How old was he ? AfU. 62 
years. 

49. Bought 1000 poutids of coffee ; from this quantity I Sold, 
at one time, 876 pounds ; and at another, 512 pounds. How 
much had I remaining? Ans, 112 pounds. 

^0. A man bought two hogsheads of melasses, the one con- 
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taining 65 i^lons, and the other 69 ga|lona ; fipoiQ die two he 
apld 112 gallons. How mu^h had he left ? Ans, 92 gallcma. 

dufi8Tio^ii>— How does this rule compare w4th Addition 1 What 
are wetaaglit in Subtraction 1 . How many nunbcjs are employed in 
this rale 1 What are th«y called? What is thje object or the rulet 
What Dame is given to what is led after the operation 1 What is the 
rule for subtraction 1 Whatsis to be done when the lower figure is the 
larger 1 When is 1 to be ca^riedj^ Do you ever have more than one 
|o carry in subtraction? Ans, We do not. How do you jprove the 
work 1 How will you show that carrying one as directed, is equiva- 
lent to the ten borrowed I ■ ^ 



SIMPLE MULTIPLICATION. 

. Tile rule to which the scholar's attention wilj now be direct-^ 
ed, is one by which a number is produced from two given num- 
bersjVhich shall contain eithisr of these given numbers as many 
times ajs there are units in the other ; or, it is the repeating oif 
one liuoOcibeT as many times as there are units in the otner. For 
example, let 8 and 4 be the nuinbers ; that is, let 8 be repeated 
4 times. The result of these four repetitions of 8 is obviously 
S2. fiut 32 contains 8 four times, or 4'eight times ; or, in other 
words, 32 contains either nuQiber as many times as there are 
units in the other. The scholar must first learn the follow- 
ing taMe: 

. MULTIPLICATION TABLE. 



IX l55? 1 


2X 1= 2 


3X X= 3 


4X 1= 4 


1 X 2^. 2 


2x »= 4 


3x 2= 6 


4X 2= 8 


IX 3:^ 3 


2x 3= 6 


3X 3= 9 


4X 3 = 12 


IX 4= 4 


2X 4= 8 


3x. 4 = 12 


4>< 4=16 


1 X 5'^ 5 


2x 5 = 10 


3x 5 = 15 


4x 5 = 20 


IX 6= 6 


. 2x 6 = 12 


. 3x 6^18 


4x 6 = 24 


ix 7==^ 7 


2x 7 = 14 


3x 7 = 21. 


4x 7 = 28 


IX a=: 8 


2x 8 = 16 


3x 8 = 24 


4x 8=^32 


ix 9=5 9 


?X 9=18 


3x 9 = 27 


4 X 9 = 36 


1X10 = 10 


2x10 = 20 


3x10 = 30' 


4x10-40 


1,^11 = 11 


. 2x11=^42 


3x11=33 


4xll=4# 


1X12=^13 


.2X12=;:24 


3x12 = 36 


4x12 = 48 
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5X 1= 5 


6x1=6 


7X 1= 7 


8X 1= 8 


5X 2 = 10 


6x 2 = 12 


7X 2 = 14 


8x 2 = 16 


5X 3 = 15 


6x 3 = 18 


7x 3=21 


8x 3 = 24 


5X 4 = 20 


6x 4 = 24 


7X 4 =±28 


8x 4 = 32 


6X 5 = 25 


6X 5 = 30 


7x 5=35 ' 


8x 5 = 40 


5X 6 = 30 


6x 6 = 36 


7X 6=42 


8x 6 = 48 


5x 7 = 35 


6x 7 = 42 


7x 7 = 49 


8x 7 = 56 


5x 8 = 40 


6x 8 = 48 


7x 8=b56 


8x 8 = 64 


5X 9 = 45 


6x 9 = 54 


7X 9 = 63 


8x 9 = 72 


5x10 = 50 


6x10 = 60 


7x10 = 70 


8x10 = 80 


5x11=55 


6X11=66 


7X11 = 77 


8x11=88 


5 X 12 = 60 


6x12 = 72 


7x12 = 84 


8X12 = 96 



9X 1- 9 ] 


lOx 1= 10 


llX 1= 11 


12X 1=± 12 


9x 2= 18 


10 X 2= 20 


11 X 2= 22 


12 X 2= 24 


9X 3= 27 


10 X 3= 30 


11 X 3= 33 


12 X 3= 36 


9X 4= 36 


10 X 4= 40 


11 X 4= 44 


12 X 4= 48 


9;< 5= 45 


10 X 5= 50 


11 X 5= 55 


12 X 6= 60 


9x 6= 54 


10 X 6= 60 


11 X 6= 66 


12x 6= 72 


9x 7= 63 


10 X 7= 70 


11 X 7= 77 


12x 7= 84 


9X 8= 72 


lOx 8= 80 


11 X 8= 88 


12 X 8= 96 


9X 9= 81 


lOx 9= 90 


,11X 9= 99 


12x 9=108 


9x10= 90 


10x10=100 


11X10=110 


12x10=120 


9x11= 99 


10x11 = 110 


11X11 = 121 


12X11=132 


9X12=108 


10x12=120 


11X12=132 


12X12=144 



MENTAL EXERCISES IN MULl'IPLICATION. 

Bought 2 apples for 3 cenls apiece ; what did th«y cost ? 
2 X 3= how many ? Gave to each of 3 boys, 4 plums ; how 
many did 1 give away? 3x4=how many? What cost 4 
oranges at 5 cents apiece ? 4 x 5=how many ? What boat 6 
oranges at 5 cents apiece ? 6 x 5=how many ? What cost 7 
. quarts of cherries a$ 6 cents a quart? 7x6=hol¥ many? 8 
quarts of melasses at 7 cents per quart? 6'x7=how many? 

9 picture books at 8 cents apiece ? 9 x 8=how many t^ What 
cost 10 pints of wine at 9 cents a pint ? 10 x 9=liow many ? 

1 1 3rards of musim at 10 cents a yard ? 1 1 x 10=how many ? 

12 yards at 11 cents a yard1 What cost 12 loads of straw at 
5 dollars a load ? 12 x 5=how many f at 9 dollars a load ? T 
dollars? 6 dollars? 8 dollars? 10 dollars? 12 dollars? 1| 
dollars ? What will it cost to ride 6 miles at 5 cents a mile ? 
What to ride 7 miles ? 9 miles ? 4 miles ? 5 miles ? 8 miles ? 

10 mdes ? 1 1 miles ? 12 miles ? Six men paid a poor man 6 
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dpllats ejAck ; how much did the poor mftn receiTO ? How 
much would, he have received had they paid 9 dollars each ? 
7 dollars each? 5 dollars each? 10 dollars each? 1^ dollars 
each ? 7 men purchased a horse in company and paid 9 dol- 
lars each 4 what did they pay for the horse ? What would 
the hoi)se lUve cost them, had they paid only 7 dollars each ? If 
they had paid 8 each? 11? IQ? 12? 6? If a man travel 5 miles 
in 1 hour, how far will he travel in 7 hours ? in 5 hours ? in 
dhourt ? in 6 hours ? in 8 hours ? in 10 hours ? in 1 1 hours ? 
What is the product of 6 multiplied by 11 ? by 5 ? by 9 ? by 
7? bySt by 6? by 10? J^ 11 ? by 12? Whatisthe pro- 
duct of 9 multiplied by 3 ? by 12? by 4? by 11?. by 5? by 
iO? by 6? by 9? by 7? by 8? Of 12 multipUed by 7 ? by 
2? by 12? by 3r by 11? by 4? by 10? by 6? by 9? by 
6? ^8? Of 11 multiplied by 11? by7? by8? by 6? by 
5? ^9? by 10? by 12? 

If a man earn 9 dollars a month, what w^l he earn in 8 
nMmths ? If the board of a man and his wife be 7 dollars per 
week, what will it amount to iQ 1 1 weeks ? If one load of hay 
cost II dollars, what wUl 12 loads cost ? If a yard of ribbon 
cost 8 centa, what will 1 1 yards cost ? 

It has already been said that two numbers ate required for the 
operation, viz. the multiplicand^ or number to be multiplied or 
repeated ; and the multiplier, jpr number showing how many 
times the multiplicand is to be taken or repeated. The multipli- 
er and mult^)lipand, when spoken of together, are caUed/actorj. 
The mtmher obtained by the operation is called the product. 
A short illustration will show this rule to be an abbreviaticm 
of addition. Suppose it be required to multiply 5 by 4. If the 
8ch<dar turn to his table he wUl find the product of these two 
numbers is 20. The same result is obtained if foiu: 5's be 
added together ; thua, 5-^5+5+5=20. It will then be per^ 
ceived that if one of the two numbers which are to be mul- 
tiplied together, be written down as many times as there are 
uiiits in me other, and these several numbers be then added, we 
obtain the same result as when these two numbers are nmlti- 
plied together. Multiplication is therefore a short method of 
perfarming addition. , 

It is highly important that the scholar should obtain accurate' 
Tiews of the vsdue of the product arising from the multiplication 
of any two numbers. There will be nadifficultyin this respect, 
Vfh&Oi it is ^required to multiply unit figures (mly, or when a 
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unit figure only is given as a imihipiier ; fortKen the product 
of each figure will be of the same denondination as the figure it- 
self. But when the two &ctors consist each of several figures, 
.80 that tens are to be multiplied by tens, and huiodreds by hun- 
dreds, the scholar will not so readily comprehend the nature 
•f the operation. He must however remember^ that when his 
midtiplying figure is tens, it will raise the value of the product 
of each figure in the multiplicand one degree; when it is 
liundreds, it will raise the value of each two degrees ^ and when 
thousands, three degrees, ^c. Let the scholar carefully notice 
what is here stated. If tens in the multiplier be multiplied 
into units in the mtdtiplicand, the product i^rtens ; if into te«s,^ 
the product is hundreds. ' If hundreds in the multiplier be mul- 
tiplied into units in the multiplicand, the product is hundreds ; 
if into tens, the product is thousands ; and if into hundreds^ the 
p)poduct is tens of thousands, &c. This explanation wiO en- 
able the scholar to understand the rule under Case 3d, reiative 
to writing down the Sevend products. He will readily perceive 
it to be nothing more or less than writing units under units, 
and tens under tens, 6lc. 

Case 1st. — ^When the multiplier does not exceed 11^. 

- Rule.— -Coimnenctf at the right hand and multiply eackjigr 
ute in the multiplicand by the multiplier^ carrying and setting 
dfivm us in the preceding rules. 

Ex. 1. Multiply 452 by 3. 
operation. 
4 5^ 
3 



Prod. 13 5 6 I first say, 3 times 2 ate 6, which, being' 
less than 10, 1 set down ; next, 3 times 5 are 15,' which is 5 
units and 1 ten ; iStsei tmits I set down and carry the ten ; thus, 
3 times 4 are 12 and one to carry are 13. I thus find ^e whole 
product to be 1356 J This number must cons^uently contain 
the multiplicand 3 times, and may be obtained by adding to« 
gether three 462^; thus-, ' 452 

The same result is therefore obtained by multiplica- 4 5 2 

tion as by addition, but more expeditiously. The 4 5 2 

operation is proved by dividing the product by the - — r- 

multiplier, which, if the work be correct, will give 13 5 6 
the nmltiplicand. The scholar is not, however, supposed yet to 



uoientaftd diviaiim, and wiO not be re^ok^ to pfove hii 
work, till more advanced. 



2. Multiply 6432 by 4. 



3. Multiply 123456 by 6. 



4, Multiply 234567 by 8. ^ 



OPB&ATION. 

64 3 3 

4 

2 5 7 2 8=Prod. 

OPERATION. 

12 3456 

740 7 3 6=Prod. 

<>PERATION. 

2^4567 
8 

18 7 6 5^ 6=ProA. 



S.Midtiply 3456»8 by la Prod. 345678a '< ■''' ' 

6. Multiply 456789 by 12. ProeU 5481468. 

7. Multiply 729468 by 5. Prod. 3647340. 

8. Multiply 295105538 by 7. Prod, 2065738766. 

9. Multiply 4285^37 by 9^ Prod, 38570733. 

1 0. Multiply 462838 by 1 1 . Prod. 509 12 1 8. 

11. Multiply 99887766 by 9. Prod. 898989894. 

12. Multiply 765987879 by 7. Prod. 53ei9151S3.' 

13. Multiply 9864579 by 8. Prod. 78916632. 

14. Multiply 7799886655 by 12. Prtwf. 93598639860. 

APPLICATION.. 

■ r • • • 

15. Bought 72 jrards of cloth for three clollars per jrard. 
What did it cost? Ans. $216. 

16. Sold 137 sheep at 5 dollars per head. How much did 
I receive ? An^. $685. *■ 

17. Employed 196 men one week, for $8 per week. How- 
much did I pay them allT j4n^. $1568. 

18. How many miles will a man travel in 297 days, if he 
tr9J^eli^l2 miles a day? Ans. 3564. . - 

19. If I take 11 steps in one minute, how many steps shall L 
take in.2 hours 56 minutes, of 176 minutes 1 -. Ans. 1936 steps. 

20» if a horse trot 7 miles incHOie houf^.how far ^ill^he trot 
in 76 hours ? Ans. 532 miles. 

4 
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Caiw 2d^-— When ths MtLnrLiSR is ▲ €mcpositb mriiBXR. 

Note. — A composite number is one whicli can be produced 
by the multiplication of two or more small nutnbers ; thus, 6 and 
3 are the component parts of 18 ; because 6x3=18. 

RuLE.^ — Multiply first by one of the component parti of the 
wiuUipHer, and this product by the other campanemt part ; the laet 
product Ml he the one sought, 

Ex. I. Multiply 4568 by 24. The component parts of 24 
•xe $ and 4, therefore, 

4 5 6 8 
6 



2 7 4 8=:8ix times the multiplicand. 
4 



10 6 3 2=24 times the multiplicand. 
Ex. 2. Muhiply 459684 by 36. 36=4 X 9, therofore. 



4 5 9 6 8 4 
9 



4 13 7 15 6=9 times die multiplicand. 

4 



1 6 5 4 8 jS 2 4=36 times the multif^cknd. 

It k immatierial in what order the con^nent parts are taken. 

3. Multiply 6634286 by 18. Prod. 101417148, 

4. Multij^y 4327648 by 27. Prod. 1 1684^496. 
6. Multiply 7295678 by 36. Prod. 262644408. 

6. Multiply 4639546 by 48. Prod. 222698208. 

7. Multiply 3695475 by 42. Prod. 15520^950. 

8. Multiply 54639578 by 60. Prod. 3278374680. 

9. Multiply 5780t6937 by 96. Prod. 55489625952. 
10. Multiply 79875643 by 63. Prod, 5032165509. 

APPLICATION. 

. 11. Bought 75 tons of hay at $15 per ton. What £d the 
whole cost? Ans. $1125^. 

12. How many hours are there in 76 da3rs ? Ans. 1824. 

13. How many minutes are there in 49 hours ? Ans. 2940. 
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14. Hov many days are there in 21 yean ? Ans. 766Q» 

15. What cost 172 acres oflaad at $36 per acre? Ans,6l9!L 

16. What will 876 pdiaids of coffee cost at 28 cents per 
pound. Ans. 24528 cts. 

Casb 3d. — ^When the multiplier exceeds 12, and is hot 

A composite NimBER. 

Rt7LE. — Multiply each figure in the muUipliemnd hy emck 
figure in the multiplier separately^ commencing uiith the right 
iKtnd figure of each, and set dawn the first figure of each prodktei 
directly under the multiplying figure. After each figure m tks 
multiplier has been tahen, add together the several products; 
the amount will he the refuired product. 



Ex. 1. 342635 by 125. 



^^ t 



operation. 
3 4 2 6 3 5 
12 5 

17 13 17 5=Productof5units. 

6 8 5 2 7 0=Productof2tensreinovedlpla<^etotheleft. 

3 4 2 6 3 5=Prodttct of 1 hundred, two places to the left. 

4 2 8 2 9 3 7 5=Product of 125. 

Ex. 2. Multiply 167498 by 231. 

operation. 
16 7 4 9 8 
2 3 1 



16 7 4 9 8z=PTod«Qtof 1 unit. 
5 2 4 9 4 = Piod. of 3 tens removed one pkee to the left. 
3 3 4 9 9 6 = Prod, of 2 hundreds, two places to ^eieft. 

3 8 6 9 2 3 8=Prod. of 231. 

3. Mtdtiply 36598674 by 432. performed. 

36598674 
4 3 4 



7319 7348 
LO 9 7 9 6 2 2 
14 6394696 

158 10 62716 8=Pioi 
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m 

4. Multqify 46354897816 1^ 56848. Prvdf. 2634951^^565- 
54888. 

/ 5, Multiply 3781 99886432 by 42395. Prod. 1603378418- 
5284640. 

6. Multiply 85698436946 by 46743. Prm^. 4005802038 16- 
§878. . - 

7. Multiply 6739542 by 346. Prod. 2331881532. 

8. Multiply 72926495 by 4567. Prod. 333055302665. 

9. Multiply 89764267 by 999. Prod. 89674502733. 

10. Multiply 46371674 by 49684. Prod. 2303930251016. 
\ 11. Multiidy 8429638 by 7294. Prod. 61485779572. 

' 12. Multiply 7364951 by ^88. Prod. 6540076488. 

13. There are 69 pieces of cloth contidniog each 112 ^rards ; 
how many yards are there in all T Ans. 7728. 

14. Suppose a man travel by steam 21900 miles in a year; 
how far will he travel in 67 years ? Ans. 1 467300 miles. 

15. In a volume of 675 pages^ each page containing 156 
lines, and each line 136 letters; how many letters ? Ans. 
14320800. * 

16. How many hills are there in a field of <;om, containing 
149 rows, with 96 hills in a row ? Ans. 14304. 

17. On the preceding supposition, how many ears of com are 
th«r6 in the field, allowing the average to be 9 to a hill^ and 
how many kernels of com, allowing 300 to an ear ? Ans. 
128736 ears of com, and 38620800 kernels. 

Case 4th. — ^When there are cyphers on the right hani> 

OF THE MULTIPLIER, OR KULTIPLICAND, OR BOTH. 

Rule.— ^Omi^ the cyphers and nmUiply hy the .significant 
fg^ures only, and annex to the right hand of the pro^t as 
many cyphers as were omitted. 

Ex. I. Multiply 2100 by 70, 

PERFORMED. 
2 10 

7 I multiply the 21 by the 7 only, 
and then annex 3 C3rpher8 to 147, 



14 70 00 thepiodiiQt. 

2. Multiply 47600 by 150. Prod. 7140000. 

3. Multiply 9560 by 1200. .Prod, 11472000, 



4. Multiply 462000 by 190. Prod. 87780000. 

5. Midtipfy 760 by 1000. Prod. 760000. 

GAfii£ dth. — ^WhEN the multiplier 18 ANT KUliMER RI^ 

TWEEN 11 AND 19 INCLVaiVS. • 

.Rule. — Multiply ly the right hand figure only y andpleieo 
jtke product under the multiplicand one place. to the right; then 
add it to the multiplicand. The sum tdU be the true product. 

Ex. 1. Multiply 468 by 15. 

PERFORMED. 

468x5 

2 3 4 OzsProduct of 468 mt^tiplied by 5. 

■^ '^ ' <- 

7 2 OrsPrdduct of 468 multiplied by 15. 

The reason of this rule is plain. Were we to muhipAy in 
(he ordinary mode, the only dkTerenee would be^ that the niinh 
ber 23^ would stand above 468, instead of •below it 

Ex. 2. Multiply 37464 by 17, " 

PERFORMED, 

3 74 64x7 
2622^48 



6 3 6 8 8 8==Product, 

3. Mnltiply 65328 by 13: Prod. 849264. 

4. Multiply 2-3456789 by 14. Prod. 328395046. 

5. Multiply 65432 by 15. Prod. 981480. 

6. Multiply 123456 by 16. Prod. 1975296. 

7. Multiply 437426 by 17. Prod. 7436242. 

8. Multiply 653842r by 18. Prod. 11769156. 

9. Multiply 603040 by 19. Prod. 11457760. 
10. Multiply 999999 by 11. Prod. 10999989. 

CaSB 6tb^— tWia^^ THrMULTTl^LIER IS EITHER 21, 31« 4l, 51, 

61, 71, 81, OR 91. ^ 

Rule. — Multiply by the left hand figure' only,' and plae^ 
the^prp4u€i under the multiplicand one.pdetceto the left. 

Ex. K MulUpiy. 634982 \)y 21. -^ 



42 atuTLt imiT^iriCATtoi^. 

PERFOAIIED. ' 

6 3 498.2X2 
1269964=: Product of 2 tens one place to tUe left. 



13334622 =: Productof 21. 

2. Multiply 9382716 by 3L Prod, 29«864196- 

3. Multiply 1234567 by 41. Pr^d. 50617247. 

4. Midtiply 4364369 by 51. Prod. 222582819. 

5. Multiply 6937845 by 61. Prorf. 423208545. 

6. Multiply 364812 by 71. Pr©d. 25901652. 

7. Multiply 482436 by 81. Prod. 39077316. 

8. Multiply 2468 by 91. Prod. 224588. 

Note.- — ^When in either of the twa jnreeeding cases, C3rpliers 
intervene between the figures, the same mode of operation may 
be^adopted, ii care be taken to give eaclv figure ito true place. 

Ex. K Multiply 6456 by 105. . 

PERTORMED. 

6456x6 
3 2 2 8 0= Product of the 5 placed twode- 
■ grees to the right. 

6 7 7 8 8 0= Prodirct of 105, 

2. Multiply 37562 by 601. 

PERFORMED. 

3 7562x6 V , 

2 2 5 3 7 2= Product of 5 hundred placed two de- 

r grees to the left. 

2 2*5 7 4 7 6 2 = Productof 601. 

3. Multiply 695378 by 6001. Prod. 3477685378. 

4. Multiply 2579678 by 1007. Prod. 2597735746. 

AMPLICATION. . 

1. Bought 52 horses at $75 each; what did they cost? 
Ans. $3900. 

2. What cost 84 tons of hay at $15 per ton ? Ans. $1260. 

3. If a man can travel 43 miles in one day, ho'w &r c»a he 
travel in 60 days? Ans. 2580 miles. 

4. There are 144 square inches in one square foot. How 
many square inches are 'there in 67 squ»e feetf Ans. 9648. 

5. If there be 1^ panes of ^ass in one window, how many 
are there in a house which has 56 such windows ? ' Ans. 1008. 

6. Bought 342 bales of linen, each containing 56 pieces 
•f 25 yards each. How many yards did I buy t Ans. 478800. 
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7. There is an orcbMrd cdfisisting of 126^ rows of trees, ai^ 
meaeh row there^are 109 trees. How man^r apples are there 
ill the orchsffd, allowing an average of 1007 on a tree ? Ansi 
13830138. - V 

8. A certain State contains 50 Counties ; each Counter, 35 
towns ; each town, 300 houses., and each houise, 8 persons. 
What is the population of the State? Ans. 4200000. 

duEsnoNs.— What is the nature of Multiplication 7 How mauy 
numbers are employed in the operation 1 Wnat are they called, and 
-what is peculiar to each 7 What is the nuoAber obtained called 1 Of 
#hat rule is multiplication an abbreTiation-1 Illustrate. YHial are 
the multinlicand and multij^er called when spolreir of together 1 
What is the value o.f each figure in the product woen y«u multiply by 
a unit fijrure only 1 Units multiplied by units give what 1 Units by 
tensi Units by hundreds? Whienlhe mnltlplying figure is tens, 
what effect will it have on the value of the proauct of each figure ia 
the multiplicand 1 and. what will be the effect if the multiplying fig* 
ure be hundreds ? Give farther illustration of the value of the pro- 
duct figures. What is case Istl What i^ihe rule 1 Case 2d 1 The 
rule 1 Case 3d 7 The rule T What is a composite number 1 What 
are the component parts of a number ? Case 4th 1 The rule t Case 
&t)t 1 The rule 1 Ca^ 6th 1 The rule 1 



SIMPLE DIVISION. 

We now come to the reverse of the preceding rule. There 
we had two factc^s given to find their product* Here we have 
given the product, or what corresponds to it, and one of the 
factors, and are required Uy obtain the other factor. MuUipli- 
cation; as was shown, could be performed by repeated addi' 
tions ; Division may be performed, by repeated suhtractioits^ 
Suppose it be required to ascertain how many times 4 is con- 
tained in 12. It may be done by taking 4 from Id, till nothing 
remains^oi till a number less than 4 remains. Thus, 

12 
4 . . ^ 

.8=12 — 4. 

4 - . - ■' 

4=12 — 4+4. 

r 4 

0=12—4+4+4. 
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The operation Aoiwb three 4's may be l^en ftom.l2. 4 is 
th^efore contained in 12 three times* This is, howerer, it 
riow mode of operation. A more expediii<)us one must be 
nought ; and, preparatory for it, the scholar is required tfi learn 
tfab foUQwing table : 





, 


' DIVISION TABLE. 




y ■ 


. 


2-^-2= 1 


3-r- 3= 1 


4^4 = 


1 


5-^5= 1 


4-f-2== 2 


6 -T-3:^ 2 


8 -'4 = 


2 


10- 


f-5 = 2 


6-^-2= 3 


d-r-3= 3 


12-T-4 = 


3 


15* 


r-5 = 3 


8-4-2=± 4 


12 --S'sr 4 


16-4-4 = 


4 


20- 


■-5=4 


10 -r 2= 5 


15-^3= 5 


20-T-4 = 


6 


25- 


^5= 5 


12 H- 2= 6 


18 -f- 3= 6 


24-7-4 = 


6 


30- 


r^5=: 6 


14-5-2= 7 


21 ^3= 7 


28 -^ 4 = 


7 


36- 


r-5 = 7 


16-9-2= 8 


24-3^ 8 


32-r-4 = 


8 


40- 


i-9=i= 8 


18 -?^ 2 = 9 


27 -T- 3 = 9 


36^4 = 


9 


45- 


r5 =: 9 


20 -i- 2 = 10 


30 -H 3 = 10 


40H-4 = 


10 


50- 


r5 = 10 


22 H- 2= 11 


33 -r- 3= 11 


44^4 = 


11 


55- 


r5 = 11 


24-4-2= 12 


36 -r- 3 = 12 


48-r-4 = 


12 


60- 


-5 = 1» 


6- 


1-6- 1 


7-f-7= 1 


8-^8 — 


1 


9- 


f-9 =ic 1 


12- 


r6= 2 


-14-r-7= 2 


16-r- 8 - 


2 


18-- 


-9 =; 2 


18- 


r-6= 3 


21 -T-7s;= 3 


24-T-8 = 


3 


27- 


-9^3 


24- 


1-6=4 


28-7= 4 


32-^8 = 


4 


36-- 


-9= 4 


30- 


1-6=5^ 


35 -f- 7= 6 


40 -r 8 = 


5 


45 H 


-9=6 


36- 


:-e'=z 6 


42 -T- 7 = 6 


48-T-8 = 


6 


54 -i 


-9=6 


42- 


1-6= 7 


49 -f- 7= 7 


56^-8 = 


7 


63-^ 


-9 = 7 


48. 


-6=8 


56.^7= 8 


64 -^ 8 = 


8 


.72 -: 


-9=8 


64- 


-6= 9 


63 H- 7= 9 


72 -r- 8. =. 


9 


81 -t 


-9=9 


60- 


-6= 10 


70 -^ 7 = 10 


80^8 = 


10 


90 -f 


- 9 = 10 


66- 


r6=-ll 


77-^7= 11 


88.^ 8 = 


U 


99^ 


- 9 = 11 


72-: 


-6= 12 


84 -1- 7 = 12 


96 -f- 8 =;= 


12 


108 -r 


-9 = 12 



10 ^ 10 - 1 


11 - 


r 11 ^ 1 


12 ^ 12 = 1 


^ 20- 


^ 10= ^ 


22- 


^ 11 = 42 


24- 


r- 12= 2 


30- 


-10= 3 


33- 


i- 11 = 3 


36- 


r 12 = 3 ' 


40- 


i- 10= 4 


44- 


1- 11 = 4 


48- 


1- 12= 4 


50- 


=. 10= 5 


55- 


- 11 = 5 


60- 


- 12= 6 


60- 


r 10= 6 


66- 


- 11 = 6 


72 -^ 


- 12 = 6 


70- 


^ 10= 7 


77-= 


-11 = 7 


84h 


- 12= 7 


80- 


- 10= 8 


88- 


- 11 = 8 


96-: 


- 12= 8 


90- 


V 10 = 9 


99^ 


-11= 9 


108 -i 


- 12= 9 


100- 


^ 10= 10 


110 -: 


r 11 = 10 


120 H 


- 12 = 10 


110^ 


- 10= 11 


121 H 


- 11 = fl 


132 r 


- 12 = 11 


120 H 


-10=12 


132 -■ 


-11=J12 


144 -i 


r 12 = 12 
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' ^ KElfTAL EXKRCIBEB IN DIVISION. 

Bought 4. apples for 8 ce&ts; what was the price o{ onel 
S-T-Az^haw Qiaay? Bought 3 oranges for 12 cents ; what was 
the, price of one? 12 -^3 show many! At another time 
bought 5 for 15 cents; what was the |Nice? 15-^5r=how ma- 
ny? Paid 24 cents for 6 peaches ; what did one cost ? .24-T-6 
chow many ? What is the cost of one orange when 8 cost 
94 c^its ? when 4 cost 24 cents ? when 3 cost 24 cents ? 
24.-^ 8 =how many ? 24 -^ 4 ==how many ? 24 -r- 3 =how ma- 
ny ? Paid 35 cents for 7 melons ; what was the value of one ? 
Paid thei same money for 5 ; what was the value of one ? 35— 
7=how many? 35-f-5=how many? Bought 8 silks for 16 
cents ; what was. one worth? What is the value of one when 
I pay 24 cents for 8 ? when I pay 32 cents ? 40 cents ? 48 
cents ? 56. cents ? ife -^ 8 ==how many ? 24 -h 8 =hQw many ? 
32-r-8=how; many? 40 —8= how many? 48 -r 8 :s how ma- 
ny ? 56-i-8=;?how many? 64'r-8=how many? 72-^8= 
how many] Paid 18 shillings for 9 yards of calico;, what 
was the price per yard ? What is the price per yard when 
the same quantity co^ 27 shillings ? 45 shilluigs ? 36 shil- 
lings? 72 shillings? 63 shillings ? 184-9=how many ? 27 -f- 
9=how many? 45-f-9=how many? 36-r-9=how many?' 
72+9=how many? 63-f-9=:how many ? What is the cost 
of one lemon, if 10 cost 30 cents ? 70 cents ? 60 cents ? 50 
cents? 80 cents? 40 cents? 90 cents? 30-;- 10= how many? 
^c. What is the post of one sheep, when 8 cost 24 dollars ? 
What, if 8 <;ost 64 dollars ? 88 dollars ? 72 dc^rs ? 48 
dollars? 80 dollars? 40 dollars ? 32 dollars? 24-^8=how 
many? 64H-8«=howmany ? &c. 

What is the value of one bushel of wheat, when 12 bushels 
are worth 24 dollars ? What, when the 12 are worth 36 dol- 
lars t 72 dollars ? 96 dollars ? ~ 48 dollars ? " 108 dollars ? 
60 dollars? 132 dollars? 84 dollars? 120 doUurs? 144 
dollars?/ 24^12=hov many? 36-f-12=how many? &c. 
Bought 8. pounds of raisins for 72 cents ; t^hat was the price 
per pound? If 9 pounds of rice cost 81 cents, what will.on^ 
poimd cost J A man traveled 96 miles in 8 days ; how far 
was that per day ? A horse raQ,54 miles in 6 hours ; how far. 
was that per hour ? How many pounds of sugar at 9 pence 
per lb. can be bought for 54 pence ? for 63 pence T for 81 
pence ? for 108 pence ? for 99 pence ? for 72 pence ? for 45. 
pence ? for 36 pence ? . 
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The seholmr must now be prepared to apfiy what he h)ui 
learnt from the preceding table and questions, to divbion on a 
more e^enaiye scale. He will have noticed that for each op- 
eration tw0 numbers are given ; viz. a number to be divided, 
which is called the dividend ; and a number i>y which to di- 
Tide, called the divisor. The number obtained is called the 
quotient; a word which ' signifies, Aoto many; because this 
number always determines how many times the cBvisor is 
contained in the dividend. Af^ the operation is performed 
there is frequently a number left. This is called the remain'' 
der, and is always less than the 'divisor. When the division 
is performed, if there be no remainder, the quotient mtdtiplied 
by the diTiaor will always produce the dividend ; and if there 
be a remainder, the dividend will be produced by multiplying 
as before, and adding the remainder tp the product Hence 
division is proved by multiplication. The scholar will readily 
perceive that these two nues are the reverse of each other. 
' The operations in division will be illustrated under two gen* 
eral heads; viz. Short Division, and Long Division. 

I. SHORT DIVISION. 

When the divisor does not exceed 12, the process is abbre- 
viated by keeping the computation in the mind, and Writing 
down opjy the quotient figures. 

RtTLE. — 1st. Write down the dividend, and place the divisor 
on the lefty with a curve line drawn between them. 
- 2d. Take' as many figures on the left of the dividend^ as 
will contain the divisor once or more, and write the figure iap' 
pressing the number oftijnes^ directly under those divided, 

3d. If in dividing there be a remainder, imagine the neat 
figure in the dividerid to be placed on the right hand of it. 
This will form a new number, which may be divided as before. 
Continue the same process till all the figures of the dividend 
have been disposed of, and the numbet obtained wiU be the quO' 
tient tequired, 

4th. If in taking any figure of the dividend the number 
produced be not sufficient to contain the divisor once, a cypher 
must be placed in the quotient, and another figure of the dividetul 
t0ken. 



^ 



•IMPLI OIVIMOlf . 47 



Etx. 1. Divida 496 by 4. 

PERFORMSD. 

4)49a 



1 2 4=q[uodeat. 

* 

I firftt My 4 is in 4 onee, and place the 1 as directed by the 
rule. I next say 4 is in 9 twice and 1 re]|iains ; I write dowa 
ihe 2 as directed, and on tbe n^t hand of the 1 I place the 6, 
and dins obtain 16. Lastly,! say, 4 is in 16 f<wr times. This 
<qperatioa gives 124 as the number of times which 496 con- 
tains 4. Now the scholar will readily perceive, that this is re- 
versing a process, of multiplication. If he multiply 124 by 4, 
he wiU obtain 16 units, 8 tens, and 4 hundreds ; and these are 
precisely the numbers divided. But the 16 units are equal to 
1 ten and 6 units ; the whole is, therefore, equal to 4 hundreds^ 
9 tens, and 6 units ; or to 496. 

This multij^icatibn is the proof of the work. 

Ex. 2, Divide 151» by 7. 

PERFORMED. 
7)1 51 2 



2 1 6=qnotient ' 

Themanbers here, as dbey are sev^fsfly divided, are 15^ 11| 
and 4SL U 216 be-mnkiplied by 7, it wiU produce^ the same 
numbmrs. 

3. Divide 5463 by 3. 

PERFORXEn. 

3)5 46 3 



1 82 1 
4. Divide 12S6 by 2. 

PSRFORMEP. 

2)1256 



628 



5. Divide 63548 by 4. Q^. 15^87. 

6. Divide 256788 by^. QuD. 32098 and 4 remains. 

7. Divide 65342167 by 4 and Ixjf 5^ fnd add the quotients. 
Ans. 29403974 and 5 remains. 
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8. Divide 735649 by 5 and by 7, aodd tdd the quotieiits. 
Ans, 252221 and 9 remains. 

9. Divide 456789 by 6 and by 8, and add the quotients. 
Ans, 133229 and 8 remains. 

10. Divide 68890 by 7 and by 9, and add the quotients. 
Ans. 17495 and 7 remains. 

11. Divide 78901 by 8 and by 10, and add the quotients. 
Ans. 17752 and 6 remains. ^ 

12. Divide 89012 by 9 and by 11, and add the quotients. 
Ans. 17982 and 2 remains. 

13. Divide 90123456 by 10 and 12, and add the quotients. 
Ans. 16522633 and 6 remains. ^ '^ 

14. Nine persons drew a prize ef $198; what was «ach 
one's share? Ans. $22. 

15. Paid $750 for 30 cows ; what was the average price ? 
Atis. $25. 

16. A person dying leaves an estate of $4500 to 9 chil- 
dren ; whsLt will be each one's share t Ans. $500. 

17. A man traveled 224 miles in 7 days ; what was his daily 
progress ? Ans. 32 miles. 

16. If 12 ounces make a pound of silver ; how many pounds 
are there in 2040 ounces ? Ans. 170. 

r9. How many times'may 12 be subtracted from 1416. Ans. 
118. ' ' 

, 20. Four persons boarded at a poblie bouse tiU ilm hiU of 
theur bMT^ was $184 ; what was ^e average faiU I • Abs. 46« 

■ « 

When the divisor is more than 12 and is a composite num- 
ber, the same mode of operation can he adopted. 

Rule 2d. — Divide first by one ff the component parts^ and 
the quotient arising from this division, by the other. 

The only difficulty which will here present itseli^ wiU be to 
ascertain the true remainder. T^e scholar needs only to re- 
member, that if a remainder occur after the first division only, 
that is the trtie remainder.^ If after the second division only, 
the true remainder is obtained by multiplying this remainder 
by the first divisor. If there be a remainder after each divi- 
sion, the true remainder' is found by multiplying the last re- 
mainder by the first divisor, and adding the first remainder.- 

Ex. 1. Divide 864 by 18. The component parts of 18 are 
6 and 3, therefore, 
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6)8 6 4 

3)14 4= Quotient of 864 divided by .6. 

4 8= Quotient of 144 divided by 3. This is the 
true quotient of 864 -^ 1 8. 

Ex. 2. Divide 162641 by 72. The component parts are 9 
and^, therefore, 

9)162641^ 

- IIP II _ ' ' * ■ 

8)1 8 7 1 and 2 remainder. 

2 2 5 8 and 7 remainder. Therefore, 7 x 
9 4- 2= the true remainder, viz. 66. 

Ex. 3. Pivide 793 by 18. The component parts are 6 
and 3. 

6)793 

3)133 and 1 remaihs. 
■ > ''» ■■— 

4 4 and nothing reipains. Therefore, by rule 2d, 1 
is the whole remainder. 

. Exv 4. Divide 792 by i6. Component parts of 16 are 4 

and 4. ^ 

' 4)7 9 2" 

4 ) 1 9 8 and nothing remains. 

4 9 and 2 remains ; therefore, by rule 2d, 4 x2 
=8, the true remainder. 

5. Divide 2592 by 63. Qwo. 41, and 9 remains. 

6. Divide 7776 by 108. Qwo. 72. 

7. Divide 6750 by 15. Qluo, 450. 

8. Divide 437639 by 42. Quo, 10419, and 41 remains. 

9. Divide 738246 by 27. Quo. 27342, and 12 remains. 

10. Divide 60400 by 25. Quo, 2416, L 

11. Divide 45678 by.l6. Quo, 2854, anS 14 remains. 

12. Divide 4688 by 48. Qv.o, 97, and 32 remains. 

13. Divide 347628 by 84. Q«o. 4138, ^ 36 remains. 

5 



50 SPfPLB ntVISION. 

IL LONG DIVISION. 

WHBH THE DIVISOR SXCEEDS 12, AND 18 NOT ▲ COMPOSITE 

NUMBER. X 

Rule.—- Ist. Write down the dividend^ and, drawing a curve 
Une both on the right and left of it, place the divisor on the 
left, 

2d. Find how many times the divisor is contained in the 
fewest figures that will contain it, taken from the left of the div' 
idend ; arid place the figuri expressing the number of times on 
the right of the dividend, as the. first quoHent figure, 

3d. Multiply the divisor by this quotient figure, and place the 
product under the figures divided, 

4th. Subtract^ and to the remainder bring dclEon the next figure 
of the dividend, 

5Ui. Divide again and place the result as the second figure in 
the quotient, 

Gdi. Continue the process of multiplying, subtracting, bring' 
ing down, <^c. till all the figures have been divided, 

7th. If after all the figures hapje been divided, there he still a 
remainder, place it as the numerator, and the divisor as the de* 
naminfiiior of a fraction, on the right hand of the quotient. 

Note Ist. — ^Whenever a figure has been placed oq, the right 
of the remainder, and the number produced will not contaiji the 
divisor, a cypher must be placed in the quotient. 

Note 2d. — If the remainder, after subtracting, be greater than 
the divisor, the quotient figure is too small. If the pumber ob- 
tained by multiplying the divisor by the quotient figure, be 
greater than the number divided, that quotient .%ure is too 

Example 1. Divide 15359 by 29. 

PERFORMED. 

29)15359(529^. 
14 5 



8 


5 




5 


8 


■tHi 


2 


7 


9 


2 


6 


1 



1 8 Rem. 
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Eiiplanatum. — I in tbe first plaiee notice that «t least three 
figures are required to contain the divisor, and that in this 
number, 153, Uie divisor is contaiined 5 times. 5 is then my 
first quotient figure. I dien proceed to multiply and subtract 
as the rule directs, and obtain a remainder of 8. To this, I 
bring down the next fi^re of the dividend, and obtain 8*5. I 
proceed to divide, multiply, and subtract, as before, and obtain a 
remainder of 27, and a quotient figure 2. Again, I bring down, 
divide, multiply, &c. and obtain the quotient figure, 9, and a re- 
mainder of 18, which being placed according to the 7th article 
of the rule, gives the fraction J^f . 

Note 3d. — It will be obsenwd that each figure in the quo- 
tient is obtained hy four successive operations, and that these 
operations uniformly succeed each other in the same order* 
In the first place, we are required to divide ; in the second, to 
multiply ihe divisor by the quotient figure ; in the third, to sub' 
tract the product of this multiplication from the figures dividedT; 
and, lastly, to the remainder thus obtained, to bring down another 
figure of the. dividend. 

Ex. 2. Divide 6283459 by 29. . 

PERFORMED. 

29)6283 4 59(2 1667 l=^Quoti€ni. 
5 8 
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8 
9 


— ^ 




1 
1 


9 3 

7 4 






1 

1 


9 4 
7 4 




- 




2 
2 


5 
3 



2 9 

2:9 
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, 3. Divide 7461389 by 95. ^ 

, PERFORMJ&D. . . 

95)7.46 1389(7 854^|J. 

a 6 5 



8 1 


1 




7 6 







5 


1 


3 


4 


7 


5 




3 


8 8 


1 


3 


8 



8 9 

4. Divide 1893312 by 2076. Qwo. 9;i2. 

5. Divide 455678 by 78. Quo. 5842, and 2 rem. 

6. Divide 6495686 by 85. Quo. 76419, and 70 rem. ' 

7. Divide 9424789962 by 978. Quo. 9636799, rem. 540. 
8* Divide 2686211248 by 296. Qmo. 9075038. 

». Divide^4764367by 431. Qwo. 196669, rem. %%. 

10. Divide 4683579 by 234. Quo. 2P015, rem. 69. 

11. Divide 3579864 by 135. Qwo. 26517, rem. 69. 

12. Divide 1748 by 18. . Q^. 97, and 2 rem. 

Nete 4th. — When the divisor is 10, 100, 1000, 10000, &c. 
point off as many figures from t^^e right of the dividend, as 
there are cyphers in the divisor ; the iigures on the left of the 
point will be the quotient, and those on &e right, the remainder. 

Ex. 1. Divide 19375468 by 10000, Qtto.l937,rem. 5468. 

2. Divide 99885566 by 100000. Qwo. 998, rem. 85566. 

3. Divide 47429 bv 10. Qwo. 4742, rem. 9. 

4. Divide 463581 by 100, Qtto.4635, rem. 81. 

5. Divide 618293 by 1000, Quo. 618, rem. 293. 

Note 5th. — ^When the divisor consists of a number of figures 
with cyphers" annexed, the cyphers may be cut off from the 
divisor, and an equal number of figures from the right of the 
dividend, and the remainder of the dividend divided by the 
significant figures of the divisor. After the division, the figures 
cut off from the dividend are to be placed at the right of the 
remainder. 



Ex. !. Ditiae 39418335700 by 98700. Quo. 308079, vein. 
8400. 

2. Divide 11579112 by 890000. Quo. 13, rem. 9112. 

3. DiYide 831$^642500 by 81460a Quo. 19210, reoL 576600. 

APFf.ICATION. 

i. If 246 men incur an expense of $^175152, whi^ is each 
man's share ? Ans, $712. 

- 2. A gentleman left an .estate of $65468 tt> 6 sons; what 
was each one's share ? Ans. $1091 If. 

3. Twelve men OMrn a bridge, for which they annually re- 
ceive $2352, in toll ; what is each man's share I Ans. $196. 

4. Suppose 7776 peach ^ees to be planted in 108 rows^ 
how many trees are there in a row? Ans. 72. 

5. if Ught comes from the smi to the earth in 8 minutes, 
how far does it travel in one minute^ the distance being 
95000000 miler? Ans, 11875000 miles. 

6. If a man travel 9125 miles in a year, what is his ave- 
rage daily progress ? Ans, 25 miles. 

7. If a horse run ^88 miles in 36 hours, how far does ha 
run in one hour ? Ans, 8 miles. 

8. In 437850 yards of cloth, how many rolls of 75 yards 
each? ^iw.5838.' 

APPLICATION OF THE PRECEDINO RULES. 

1. A farmer sold 3 yoke of oxen at $96 each ; 12 cows at 
$24 each ; 83 sheep at $3 a head ; 239 bushels of wheat at 
$2 per bushel, and distributed the avails equally among his 7 
sons. What was each one's share? Ans. $IS6^. 

2. A man to whom was entrusted the settlement of aa 
estate, found that the whole value of the estate iras $95i88. 
There were five claims against the estate; viz. one of 
$8672 ; another of $3421 ; a third of $10637 ; a four& (tf 
$356 ; and a fifth of tfL673. After the payment of these seve- 
ral claims, the balance was to be divided equally. am^g 9 
heirs. What was the share of each ? Ans, $7881. 

3. A farmer. had 16 calves worth 5 dollars per head; 45 * 
sheep worth $3 per head ; and 75 bushels of ^ain worth $2 
per bushel; he gave the whole for a horse worth $136; a 
carriage worth $195, and a harness worth $63. Did he gain 
or lose, and how much?- Ans, Gained $29. : 

4. A merchant received by boat, 9696 bushels of salt, and 

5* 
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kdsed it tarted 16 miles, «t a doll^ a kiad *of 24 bushels. 
How much did the cartage cost ? Ans. $404. 

5. When the dividend is 290864196 and the quotient 9382- 
716, what is the divisor? Ans.Sl, 

6. A man purchased a farm for which he paid $18000. He 
sold 60 acres for 50 dollars an aore. and then the remainder 
stood him at $75 jper acre. How much land did he purchase ? 
Ans, 260 acres. 

. CUrs«i«ONt.^How does division differ from maUipUoatton 1 Hoir 
maj maltiplication be performed % How may division he performed t 
How niany numbers are given in division 1 Wliat are they, and what 
are they called 1 What is the number obtained by the operation called 1 
What does it ^ignify^ 1 What is the remainder 1 How does it always 
eompare wSththe divisor 1- How is division proved ? What is short 
division 1 What is the rule for it 1 What is the rule when the divi- 
sor is iQore than 12 and a composite number 1 How is the true 
remainder obtained, when we divide by the component parts of the divi- 
.sorl What is long division? What is the rale? mw do yon di- 
vide by 10, 160, 1000, 4E.C.1 When the divisor coasasis qf a figure 
g;reatQr than \, with cyphers annexed, how do yon divide 1 



FEDERAL MONEY. 

Federal Money i^ the currency of the United States. Its 
denominations are Mills, Cents, Dimes> Dollars, and Eagles, 
increasing like simple numbers in a ten-fold ratio, as represent; 
ed in the follbwincf table : 

Table of Federal Money. 

t 

r • f > » 

10 .Mills (macked m-.^makb one cent, marked €. or; ct. 
10 Cents *' one dime, *< d. 

10 Dimes *' one dollar, '* .$or.dol. 

10 Dollars '' one eagle, " £. ; 

The coins of the United States are oif three kin(](s ; viz. 
gold^ silver, and copper coins. 

The gold coins are, j The silver coins are, 



The Eagle =$10. 
Half-Eagle =$5. 
Quarter-Eagle = $2 i . 



The dollar =100 cts. 
Half-dollM- =50 cts. 
Quarter-dollar =25 cts. 
Dune =10 cts. 

Half-dime = 5 cts. 



y 



FSfiCRAL JIONSY. 55 

The 6jt cent and \^\ ceiifr pieces, 4ec. are not Amencaa 
coinage. 

The co{^r coins are, the cent and the half-cent. Half- 
cents are seldom- used. The gold and silver «oins are not 
eomposed of pure metal ; hut are alloys, — ^that is, compounds of 
titles^ metals with the haser metals. The parity of a m^al is 
expressed hy the word, eafat ; which word is- used to ex- 
press a twenty-fourth part of a given quantity^ If, for example, 
a quantity of gold be said to be 18 carats fine, the meaning is, 
that 18 equal portions of the whole are gtdd, and 6 equal por- 
tions are of a less valuable metal. 

By recurring to^e preceding table, it -will be seen thai the 
denominations of federal money may be added, subtracted, 
multiplied, and divided by the 4same rules as the simple num- 
bers, as they increase in the same rfitio. The scholar should 
however remember that the dollar is ihe nnit money ; and that 
dimes, cents, and mills are decimals ; or tenths, hundredths, 
and, thousandths of the dollar, or unit denomination. 

It is therefore alwuys important to know which of a number 
of figures is the dollar, or unit figure. This is shown by the 
decimal point (. ) or period, which always stands between the 
dollars and dimes ; thus, 63^ 7&, read, sixly-three dollars and 
seventy-eight cents. 

The first figure on the left of the point is dollars, and the 
second eagles. They are however called dollars indiscrimi- 
nately ; as in the above number, the 6 is eagles, and the 3, dol- 
lars ; but usually read, 63 dollars.' Likewise, the 78 is usually 
read, 7d cents, instead of 7 dimes and' 8 cents. Both methods 
express the same value. - ^' 

To reduce the higher denominations to the lower, it is neces- 
sary to bear in mind, 1st. That cents are converted into mills 
by annexing one cypher ; thus, 8 cent8=80 mills. 2d. That 
dollars may be changed into cents by annexing two. cyphers ; 
thus, 3 dollars =300 cents ; and into milk by annexing three 
cypWs ; thusi $3 =±3000 mills. 3d. The reverse operation 
will convert mills into cents and cents into dollars. v 

Ex. 1. How many mills in 47 cents? Ans, 470. 

2. How many mills in 69 cents ? Ans. 690. 

3. How many mills in 156 cents ? Ans, 1560. 

4. In 78 dollars, how many cetits ? Ans. 7800. Howmattf 
mills? ^71^.78000. 

5. In $637, how many cents ? Ans. 63700. How many 
teiils? ^n^. 637000. 



6. Ill 450 niUfl, bow many, ceals ? Ans, 49. • 

7. In 470 mills, how many cents ? Ans, 47« 

8. In 6700 millsj how many cents ? Atis. 67^ 

9. In 6700 Jnills, li5w many dollars ? Ams. 67. 

10. Change $6 into cents-. 11. Change 42 cents into mills. 
12.^ Change $95 dollars into miUs^ 13. Change 460 milk into 
cento. 14. 28000 mills into dolkrsi 1 5. 439 miUs into cents. 
16. 9876 mills into ddlars. - 

ADDITION OP FEDERAL MONEY. 

Rule. — Set the numbers one under anether, so that dollars 
shall stand under dollars, dimes under dimes, cents under cents, 
and mills under mills. Then add up the several columns €ts in 
Simple Addition, and place the decimal point, in the amount, 
directly under those in the numbers added. 

If the above rule be followed in writing down ihe several 
numbers, the separating points will stand directly imder each 
other. 

Ex. 1. What is the sum of 136 dollars 21 cents ; 75 dol- 
lars 1^ cents ; 7 dollars 78 cents.; 66 dollars 19 cents ; and 196 
dollars 72 cents ? Ans, 482.03. 

PEftFO&MED. 

1 3 6.2 1 , 

7 5.13 . . 

7.7 B :' . . . 

6 6.19 
19 6.72 



$482.03 Amount 

2. Add together $432^73 ; $297^38; $1 72.66 ^and $333.6^. 
Amount, $1236.39. 

3. What is the «um of $1.55; $0.72; $340.89; $0.01 ; 
$1460.99?^ ^n^. $1804.16. 

4. What is the sum of $72.01 ; $1 ; $0.01 ; $0.10; $4^.70; 
$560.88? Ans, $674.70.^ . 

5. What is the sum of $101.01; $20.15; $42.89; $79.81; 
$41.41; $51.51; $38.41? Ans. $375.19. 

6. What is the sum of $16.64; $20.84; $462,573; $29.92^$ 
$56.32; $84.48? Ans. $670,775. 

7. A fanner bought a cow for $23.75; a yoke of ox?en for 
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$96.78; a horse fw $69.83; and a pig for $1.6^5; vrhaX did 
they all cost him? Ans. $191,985. 

8. A grocer paid for a box of cheese, $37.21 ; for candles, 
$8.32;. for a, cask of wine, $7.38; for a boxofrainins, $-3,635; 
t^hat was the whole cost? Ans. $56,535. 

9. Bought 5 gallons of melaasesibr $1.80; three, pounds of 
tea for $1,125; 3 yards of broadcloth for $9.82; 11 yards of. 
cotton <^oth for $1.83 ; 6 yards of linen for $3.^ ; what was 
the amount of my bill ? Ans. $18,395. 

10. Paid for building my house, $2169^72 ; for my barn, 
$972.87; for my out-houses, $1279.69} for digging my well, 
$56.38 ; what is the amount of my expenses ? Ans. $4471 .66. 

11. My expenses for a journey were as follows : for stage 
fare, $66.89; for meals, $18.50; for lodging, $6.58; for carry- 
ing baggage, $2.57; for cleansing boots, $1.36 ; for washing, 
$2.66; what is the amount? Ans, $98.56. 

12. My hat cost me $4.75 ; my coat, $18.96 ; my pantaloons, 
$9.74 ; my vest, $5.^ ; and my boots, $6.54 ; what did the 
whole cost? An^. $45.81. 

SUBTRACTION OF FEDERAL MONEY. 

Ru^E. — Place the numbers as in Simple Subtraction, and 
after subtracting, place the separating point as directed in Ad" 
dition of Federal Money, 

- ' ^ 

Ex. 1. From $463.42, take $399.99. Rem, $63.43: 

2. From $179,364, take $88,449. Rem. $90,915. 

3. From $125, take $9.09. Rem. $115.91. 

4. From $642.99, take $99.99. Rem, ^ $543. 

5. From $127.01, take $41.10. Rem, $85.91. 
. 6. From $200, take $0.90. Rem, $199.10. 

7. From $2, take $0.05v Rem. $1.95. 

8. From $99, take $0,99. Rem. $98.01. 

9. I have $473, and my brother twloe as much, wanting 90 
cents; How much has my brother? Ans^ $945.10. 

10. Having in my possession $1600, I paid $516.95 for a 
span of iine horses; $156.55 for a carriage; $221.19 for a 
gold watch ; and spent $450.71 in traveling* How much had 
I left? Ans. $254.60. 

11. If a man has an income of $4500, and spends $2461^5, 
how much does he lay up ? Ans, $2038.15. 

12« If xme man lays up $339.86- in a year, and ano&er 
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$S99*99, haw muck does one lay op more than tl|e otlnr ? 
J[n5. $39.87. 

13. Bought a farm for $3946, and sold a pa^ for^l^6.82 ; 
what did the remaimng part cost me ? Ans* $25^9.18. 

^ MULTIPLICATION OF FEDERAL MONEY. 

. Rose. — Multiply, as in Mrnph numbers. The product wiU 
always be in the lowest denomination given, which may be re- 
duced to dollars, cents, and miUs, by the preceding rules. 

Ex. 1. What will 36 yards of cloth cost at $4 50 per yard ? 
Ans. $162.00. 

PERFOftMEJ). 

4.5 
3 6 



2 7.0 
1 3 5.0 



1 6 2.0 

The given price being 450 cents, the whole price is 16200 
cents, which equals $162.00. 

2. What will 29 pairs of shoes cost at $1.50 per pair ? Ans* 
$43.50. 

3. What will 35 pounds of beef cost at 8 cents per pound ? 
Ans. $2.80. 

4. Bought 280 xeans of paper at $2.35 per ream ; what was 
the whole cost ? Ans. $658.00. 

5. What cost 600 pounds of lard, st 15 cents per pound? 
Ans. $90.00. ; 

6. Bought 15 tons of hay at $16,42 per ton ; w)iat was. the 
whole cost? Ans. $246.30. 

7. What cost 349 acres of land, at $15.49 per acre ? Ans. 
$5406.01. 

8. Bought 18 yoke of pxen for $72.50 per yoke ; what was 
the whole cost ? Ans. $1305.00. ^ 

9. Bought 32 pounds of butter at '20 cents per pound; 45 
pounds of loaf su^ar at 18 cents per pound; 56 pounds of cof- 
fee at 15 cents per pound; 26 pounds or tea at $1.75 per 
pound; 21 cwt. of raisins at $6.75 per cwt. ; 42 barrels of 
flour at $7.50 per barrel ; and 29 pairs of boots at $4.50 per 
pair. What did the whide cost me? iin^. 1^655.65. 
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DIVISION OP FEDERAL MONEY. 

Diviskm of Federal Money U employed whenever the cost 
of a number of articles, as yards, pounds, ifec, is given, and 
the price of one reqmred. 

BuLE. — Divide the cost by the number of articles^ and point 
off as many figures from the quotient for cents and mills, as 
there are in the given sum. If dollars only be given, and cy- 
phers are added to complete the division, these cyphers must hs 
regarded as cents and mills. 

Ex. 1 . If 9^ pounds of butter cost $225, what is the vahie 
of one pound ? Ans. $0.25. 

2. Sold 69 bushels of wheat for $6^5 ; what was the price 
per bushel ? Ans, $9,057. 

3. Paid $75.00 for 500 fibs, of bnttw; what was die price 
per pound? Aiis. $0.15. 

4. Paid $311.70 for 15 tons of hay ; what was the price 
per ton? iln*. $20.78. 

5. Paid $658 fdr 280 reams of paper ; what did I pay per 
ream ? Ans. $2.35. 

6. Paid $50d.44>fbr 144 lbs. of tea; what was the ]mce of 
one pound ? Ans^ $3.51. 

7. Paid $375 for 50 firkins of batter ; what was the piice^ 
per firkin? Ans, $7.50. 

B, Paid $43.7^ for 29 pairs of boots ; what was the price 
per pair? ^«. $1.51. 

9. Paid $2.80 for 35 lbs. of beef; what was the price per 
pound? Ans, .06.' 

APPLICATION OF THE PRECBDiWO RV^LES. 

1. A man dyings left an estate of $12000, which was divided 
equally among 7 children after his wife had received her third. 
What was the portion of the wife, and whs^t did each child 
receive ? Ans, $4000, wife's portion ; $ 1 1 42.857, each child's 
portion. 

2. A man settling with his grocer, finds himself charged with 
15 lbs. of tea at 75 cts.per pound ; 42 pounds of brown sugar 
at 11 cts. a pound ; 3 barrels pf flour at $7.50 per barrel ; 8 
gaUoos of lanlp oil at $1.25 per gallon ; and 45 pounds of ham 
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at 15cts. perpoi^uL He isateo credited $11.62. Hownmch 
doe^ he owe his grocer ? Ans. $43.50. 

3. A man sells a horse for $84 ; 5 cows for $25 each ; and 
agi«es to take 80 sheep in pay. How much do the sheep 
cost him per head? Ans. $2.6U. 

4. A person agrees to furnish a grocer with 56 bushels of 
rye at 50 cts. a bushel, and to take his pay in coffee at 15 cts. a 
pound. Haw many pounds of coffee will he receive t Ans. 
196}. • . 

5. If I pay $213.1 1 for 84^ acres of land, what do I pay per 
acre 1 ^n*. $25.25. 

6. Bought 350 yards of cloth at $3.50 per yard. Of this I 
sold 200 at $5.00 per yard. How much money did I pay out; 
how- much did I receiv^e ; how many yards oad I left ; and 
how much did it coat me per yard ? Ans* I paid out $1225 ; 
I received >$1000 ; 150 yards were left ; and what refisained 
cost me $1.50 per yard. 

7» A^man sold his farm for $8456, and hi^^stock for $1560 ; 
at the same time he had on deposite in the bai^, 4872 97* He 
then purchased a house in the city« for which he paid $^845 : 
he also purchased a horse and carriage for $392,^3, and paia 
up his old debts to the amptmt of $17^. How much money 
had he left ? Ans. $4864.44. , . 

8. Supppse the man in xhe preceding sum huA laid out the 
balance of his money in wagons, for which he paid $72 each ; 
and that' he took these wagons to the south and sold them for 
$97 each. How many wagons did he puxchase, and^bow 
much did he gain by the transaction, allowing his^/expenses J;o 
have been $297.83? Ans. He purchased 67 wagons, and had 
$40.44^ left; and he gained $1377.17* ■ . \ . ' 

9. On the first of Jan. a spendthrifl was in possession of 
$3860.90 : after 30 days he had only $1680 remaining ; how 
much had he spent durijig the\wh(ie time^ and how much 
daily ? An^. Whole sum, $2180.90 ; daily,. $72,696. 

10. A man bought 20 pounds of coffee, for 15 cents a 
pound ; and 18 pounds of sugar, at 12 cts. a pound. Hepakl 
96 cents in cash, and the balance in butter at 20 cents a pound ; 
how jnuch butter did it take ? Ans, 21 i>ounds. 

11. How much tea worth 56 cents a pound must be given 
for 15 sacks of salt, worth $2.87 per sack ? Atis, 82 pounds. 

dxTEflTTONs.-— What IS Federal Money 1 What are its denomina-. 
tionsi How do th^y increase in value 1 Repeat the table. What 
are the coins of the United Slates 1 What are the gold coins 1 What 
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are their values 1 What are the silver coins 1 Wkat are their vahics 1 
Are the ibor-pence halfpenny and ihe niBe-rpenny pieces, Ameiicau 
coin 1 What are ihe copper coins 7 Are the gold and silver coins pure 
meiall What is their composition 1 By what word is the purity of 
a metal expressed '? What does that word express 1 If a quantity of 
gold be said to be 18 carats fine, what is meant? Suppose it be 
said to be 22 carats fine, what is meant 1 How may Xhe denomi- 
nations of Federal Money be added? Which is the unit money t 
What are dimes, cents, and mills 1 How is the dollar or unit figure 
always shown 1 How does the period always stand*? What is the 
first figure on the left of the point 1 The second 1 How are they 
usually readi How are the iigures on the right of the point readi 
How are cents converted into mills ? How are dollars converted into 
cents 1 What is the rule for the addition of Federal Money? How 
is the decimal point placed 1 What is the rule for the subtraction of 
Federal Money 1 How is the point placed 1 What is the rule for the 
multiplication of Federal Money ? How many figures are cut off 
from the right of the product 1 "When is division of Federal Money 
employed? What is the rule? How many figures do you point off 
in the quotient? If dollars only are given and cyphers are add^, 
how are ihey K> be regardedj 



CANCELING. 

I • 

■» ' 1 • » 

In afi arithmetieal operations, it is important not m^ to 
know kow to solv^ a proposition, but also, how it may be dmir 
most expeditiously. The object of thiS' rule is to acquaint tba 
sdiol^ with*a principle by wluch peculiar 4(Bpedition ia attained 
in the solution of such sums as inTolve in their operation hoth 
mukipUcation and-iifum0A«r . This priscipie is founded on Ike- 
following facts ; 

First The value of any ^piotient depends on the ptUio^ Of 
rekttive size ijf Ike numbers divided ; that is, if the divideai 
be three times as hifg<6 as.the divisor, the value of the quotieiit 
is 3 ; and if it be four times as large, the value is 4, &c. 

Second. If two or more numbers are to be multiplied 
together, and their product divided by any other number, the 
true result is obtained by first dividing one of these numbers 
by the dividing number, and then multiplying the quotient by 
the remaining number or numbers. Thus, if it be required to 
multiply 8 by 4 and to divide the product by 9, first divide 8 by 
2 and multiply the quotient by 4 ; thus, 8h-2 =4, and 4 x 4= \i. 

6 
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The adnmlage of this process will be more obvious if we 
take large numbers. Suppose we wish to multiply 288 by 16, 
and to divide the product by 144. The usual process would 
be thus: 

288 144)4608(32 quotient. 

16 432 



172 8 »88 

2 8 8 2 8 8^ 



4 6 8=rproduct. 

But by first dividing^ the operation is much abbreviated ; thus : 

144)288(2 
288 



000andl6x2=:S2. 

By the usual method, 37 figures are required ; by the other, 
only 18. There is still another advantage. The scholar can 
see at a glance that 144 is contained in 288, twice ; and that 
twice 16 is 32 ; so that an operation, which is long and pro- 
tracted, is often reduced nearly or quite to a mental operation. 

Thii^d. When any large number is to be divided by the 
{HToduct of two or more smaller numbers, it may be divided 
by each number sepatately. This needs no explanation ; it is 
the i^ame as dividing b^ die component parts of any number, 
iifttead of the number itself. - 

Fourth. When the operation ia of such a nature as to re- 
quire the product of several numbers to be divided by the pra» 
dud of several odier numbers, these nun^rs may be divkled 
before multiplication, and their quotients used instead of the 
numbers themselves. For illustration, suppose the product of 
36 and 42 is to be divided by the product d 6 and 7. The 
«sua| mode of operation would be as follows, viz. : , 

42 ' 
36 



252 
126^ 

15 12 dividend. 
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7 x6=s42 divisor ; ^Pefore, 42)1512(3 6, the required 

12 6 qaelieiit. 



262 
2 5 2, 

But by the preceding fourth principle, 36 -;- 6 = 6, and 42 h- 7 == 
6, and 6 x 6=36 Ans. In this example the divisors are, as it 
were, expunged or lost, since they divide without remainder. 
This will not, however, always be the case. It will frequently 
be necessary to assume some number, which will divide some 
two given amobers, without remainder, agreeably to a rule soon 
to be given. 

But for further illustration, suppose it be required to multi- 
ply the numbeis .36, 12, 27, and 72 together, and to divide the 
product successively by 24, 18, and 48. Now it is evidently 
desirable to arrange these numbers so that they may be con- 
veniently compared with each other. We will adopt the follow- 
ing mode : — We will place the numbers whose product is to 
form a dividend, above a horizontal, line ; and those whose pro- 
duct is to form a divisor, below the same line, thus : 

36. 12.87.72 =PivideDd. 
24. la. 48 » Divisor. 
Now by the fourth and last principle Jaid down, I can-divide 36 
ia. the dividend and 18 in the divisor by 18^ without aTemainr 
der, and obtain 2 m. the dividend and I in the divisor ; thu«, 
2 12 37 72 
'24' 1' 46 * ^ ^^^ ^^ divide 72 in the dividend and 24 in 

the divisor by 24, and obtaia 3 in the dividend and 1 in the 'di- 
visor — (it will be remembered that the divisors stand below the 

iin^) — ^l^ns, ■• ' J ' 1 ■ ^ . Again, I can divide 12 in the divi- 
dend and 48 in ^e divisor by 12, and obtain 1 ih the divi- 

8 ' 1 37 3 
dend and 4 in the divisor ; thus, > ', ' ^ ' ^ . Again, I can divide 

2 in the dividend and 4 in the divisor by 2, and obtain 1 in the 

1 1 27 3 
dividend and 2 in the divisor ; thus, ' ' ' « It is now evi- 

1. 1* « > 

dent that the division dan. be carried ao farther without remain- 
der. The next step therefore is to divide the product of the 
numbers remaining above the line by the product of those be- 
low it. . The product of those abovB the line is 27 x 3=81 ; 
and of those belo# the line, 2; dierefore, 81-7^2^40^, the 
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numher riquued. . The same resist wouM ha,Ye been obtuned 
by multipfying the nombers above the line and dividing their 
product by the product of those below it, previous to canceling. 
In the above example, as the numbers have been canceled, 
they have been omitted, and a new statement made. This is 
by no means necessary. One statement is sufficient. 

It will be noticed that in every instance division is effected 
without a remainder. Such must always be the case. 

The following rule will be foupd a competent guide foi' the 
scholar in all operations of canceling. 

RuL^ Ist. — Place alt the numbers whose product is to farm 
a dividend^ above a horizontal line ; and all those whose prO' 
duct is to firm' a divisor, below the same Hne. 

2d. Notice whether there are cyphers both above and below 
the line ; if so, erase an equal number from each side. 

3d. Notice whether the same number stands both above and 
below the line ; if so, erase them both. 

4th. Notice again if any number on either side of the line 
will divide any number on the opposite side, without remainder ; 
if so, divide and erase the two numbers, retaining the quotient 
figure only on the side of the larger number, 

5th, See if any two numbers, one on each side, can be di* 
nnded by any assumed number, with&ut a remainder ; if so, di' 
-^ide them by that number, and retain only their quotients. Pre* 
4eed in the same- manner as far as praeticMe ; then, 

6th. MuUiplu all ^he numbers remaining above the line for 
a dividend, ana those remaining below, for a divisor. 

7th. Divide, and the quotient will be the number fequirei. 

Note ]st.-*r«If only ane nund>er rnnain <m either aide of the 
line, that number is the dividend or divis^, according as it 
stands above or below the lin^. 

' Note 2d.-^The figure 1 is not to be regarded in the operation, 
because it avails nothing either to multi^y or divide by 1. 

In the two following exstmples, a separate statement will be 
made for each step of the rule, as successively taken, with a 
reference to the rule. * 

Ex: 2. Multiply together the numbers lOa, 16, 24, and 36, 
•nd divide their product by the product of 60, 10^ atid 16, 
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Statement, ' - ' ' . By applying the second step of the 

1 16 91 36 

rule, the statement is reduced to ' ' ., . By applying 

1 34 36 

the third step, we obtain -^ — p — . By application of the 

1 A ^fi 

fourth step, we obtain ' '' . The statement is capable <rf 

no farther reduction, for the divisors or lower numbers are all 

canceled. The product of the numbers remaining above the 

line is, therefore, the quotient required ; viz. 4 x 36=144 Ans. 

Ex. 3. Divide the jproduct of 96, 18, 110, 5, and 42 by the 

product of 50, 27, 1 1 , and 28. Statement, ' '^ ii qq ' ^Y 
second step of the rule, we obtam — ' a^ u -^* By the 

third, * ' n^' — — ^. By the fifth, — '--^ ^. 9 is assiuned 

foK a divisor. By the fourth, —^ r^. By the fourth, 

again, — ^ ^ ; and by the third, — '— ^ r-. 96 is the 

only number remaining above the line, except the 1 , and noth- 
ing but 1 remains below the line. 96 is therefore the quotient 
sought. 

To show more completely the mode of solution, the canceled 
numbers will be retained in the following sum ; they will, how* 
ever, be crossed, to show that they are canceled. 

Ex. 4. Divide the product . of 16, 9, 4, by the jnoduct of 3 
fknd 32. 

■ ' 3 

Statement, * '^ , By fourth step of the rule, ' ' < 

3 3*6 

Again, by the same^ ' '^^ w Again, by the same, ■ .■ ^ ■. i 

«nd ,6 X 3=18, the required. quotient. '* 

The following statements are solved without repetMen^ ^ist 
the scholar may obtain accurate views relative to thd mode of 
solution here presented. 

5. Divide the prpduct of 21, 12, 42, 100, by the product of 
7, 35, and 50. 
6* 
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S 6 3 

Statement, — ' *e ^ ' Canceled, t" , m 5«l' ^^®° 

'5' 
3x6x2x12=432, and 432-f-5=:86f. Ans. 

6. Divide the product of 99, 49, 15, 20, 32, 13, 16 by the 
INPoduct of 77, 10, 16, 49, 39, and 12. 

e. . V, 99.49.15.20.32.13.16 
Statement, 77, ^o. 16. 49. 39. 12 ""' 

32 6 .2 6 
n ^^ 22. 4Si. 11. »BL lam . 16 , 
oanceiea, ^t. m 16. 42. 22. 12 ' 

7 2 1 

then 3 X5x2x8s240, and 240-7-7=344. Ans. 

7. Divide the product of 164, 88, 4, 28, 3, 2, by* the product 

of 328,36,21,12,32. 

II 4 
«^ ^ ^164.88.4.28.^2 r. ij 164. 8a. 4. 28. 2. 1 

Statement, 5^-gg-gj^..j5-^. Canceled, ^^^^^ ^ ^^^ ^ ; 

2 9 3 4 4 

therefore, 11 divided by the product of 9 X 3 x 4 = 108, is the 
Ans. ; and may be thus expressed, ^j. It will be observed, 
that, in the upper numbers, the product of 3 and 4 cancels 12 
in the lower numbers ; and generally, \rhen the product of any 
two or more numbers on one side equals any number on the op- 
posite side, they may all be erased at the same time. By a 
careful examination of the preceding seven examples, the scholar 
will be prepared to solve ike remaining examples without fur- 
ther elucidation. He will, however, remember that the cmly 
object in view is to prepare him to make a successful ap{^cation 
of the principle of canceling, to the solution of useful problems. 

Note 3d. — ^Whenever the product of the remaining numbers 
idbove the line is less than the product of those below, the an- 
ewer will be in the form of a -fraction, as in the last example. 
The scholar, when he has learned respecting the nature effrac- 
tions, wiU find that a number standing directly over another, 
with a line between them, always indicates division ; that is, 
the nmnftier above the line is divided by that below it. 

8. Divide the product of 27, 111, 32, 40, 42^ by thepfoduct 
of 12, 4, 24, 12, 30. Quo. 388i. 

9. Divide the product of 132, 8, 49, 4, 84, 81, 42, by the 
product of 16, 28, 7, 5, 6, 45, and 35. Quo. 399^. 
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\0. Divide the product of BH, 18, 72, 81, 7, 56, 63, by the 
product of 24, 36, 162, 63, 2, 32. Qho. 147. 

11. Divide the product of 96, 54, 108, 72, 56, 18, and 21, 
by the product of 27, 81, 324, 28, 72, 3. Quo. 199^. 

12. Divide the product of 16, 27, 42, 44, 55, and 66, by the 
product of 48, 88, 22, 33, and 49: Quo. 19f . 

13. Divide 6, 8, 10, 5, 20, 25, 36, 48, and 60, by the pro- 
duct of 9, 12, 15, 28, 36, 42, and 9. Quo. 201||}f 

14. If 12 horses eat 15 bushds of joats, how many would 
36 horses eat in the same time ? In solviiif tins sun, if I 
divide 15 bushels by 12, it will evidently give me what one 
hjOrse will eat, viz. 1;^ bushels ; and if I multiply this by 36, 
I shall obtain the quantity that 36 horses will eat. This sum 
nay then be easily solved by the principle here introduced. 

The statement would be thus : -^^. 

3 
Solved, i^, and 15 X 3=45 bushels. 

But we will not anticipate : enough has alreaify been done to 
show that the principle is a practical one. We will leave its 
application, for future consideration. 

€l0Kins]r8.^What is the object of the rule of eancelinirl What 
problems may be solved on this principle 1 What is the first of the 
tacts on which thi s p rinciple is founded 1 Illustrate. What is ths stc- 
ondl Illustrate. .What is another advantage 1 What is the third fact ? 
What is the fourth 1 lUvstrate. What is thf first step of the rule 1 "What 
is the second step 7 The third? The fourth 1 The fifth T The sixth 1 
The seventh, and last?. What is note first 1 Wliatnote second 1 
When the product of the remaining numbers above the line is less 
than the product of those below, in what form will the answer bel 
What does one number standir^ directly over another, with a line 
between them, always Indicate '2 ' 



COMPOUND NUMBERS. 

We have thus far been operating with numbers, of the same 
denomination, and increasuig in the constant ratio of 10, 

There is, however, another class of numbers composed of 
several denominations, increaamg in no uniform ratio, and 
requiring to be separately denoted or expressed. These are 
called Compound Numb^ers. Under this nead are included all 
those denominations employed to express measures of any defi- 
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nite kind ; such as length, bMadth, sotidity, weight, tane, money, 
capaci^, &c. 

The following are the tables of these denominations* They 
require to be made very familiar, as they show how many units 
of each lower denmnination, are equid to a unit of the next 
higher denominatkm. 

I. ENGLISH MONEY. 

The denominationa of Bnglish Money are pounds, sMllkigs, 
pence, and farthings. 

TABLE. • -'■■■. 

4. fr. 

4 farthings (marked qr.) make 1 penoy, marked d. . . 1= 4. 

15 peace *' 1 shflliniri '' a- l-» 1B» 48. 
aOshiUiaga " Ipomd, *< £.- l^-4XU:S40-«deO. 

11. TROY WEIGHT. 

By this weight, the precious metals, such as gold and silver, 
also jewels and precious stones, are weighed. The following 
are the denominations : 

TABLE. 

d4 grains (gr.) make 1 peimy weight, marked pwt. Is 34^ 

20 pepnyweights " 1 ounce, " oz. 1=: 90t=i= 4d0. 

ISoonces " 1 pound, « lb. 1»IS«340— 5760. 

m. AVOHIDUPOIS WEIGHT. 

By this weight, all, coarse materials, such as hay and grain, 
and also the baser metals, such as copper, are weighed. 

TABLE. 

16 drams (dr.) make lonnce—oz. !=» IQ. 
l6oynces ** Ijpouod— lb. 1« 16» 356. 
28pqands " Iqaarter— qr. 1« 28» 44S== ^168. 
4 quartan " 1 hon. wght.— cwt. 1» i» Ii3« 1793s» S8672. 
20handred '* 1 ton— T. 1-»20.=h80»2940»35840==573440- 

IV. APOTHECARIES* WEIGHT. 

This weight, is used by apothecaries and physicians in mix- 
fng and preparing medicines. 
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90 grains (gr.) make 1 scruple— 3. 
3 scraples •* 1 dram — 3. 

8 drams " 1 ounce — |. 

12 ounces " 1 pound — ft- 



\ 



so; 

3. 

1= 3« 60. 

•!« 8« 34« 480. 

ll-l3«96==3S8=5760. 



V. CLOTH MEASURE. 
TMs is the measure used for measuring all kiuds of cloth. 



TABLE. 

2i inches (in.) make 1 nail — na. 



h 



4 nails 
4 quarters 
3 quarters 
5'quaners 
6 quarters 



(( 



u 



It 



n 



u 



1 quarter yard — qr. 
1 yard— yd. 
1 Ell Flemish— E. Fl. 
1 Ell English— E. E. 
1 Ell French- E. Fr. 

YI. WINE MEASURE. 



'I; 



M. 

9." 



1- 

•E. Fl. 

l=»5:»20Mi5. 

JB. Ft. 

1»6=»94«54. 



This measure is used for measuring all liquors, with the 
exception uf beer and ale. The gaUon contains 231 cubic 
inches. 



TABLE. 



4 gills (gi.) make 1 pint— pt. 



(i 



9 pints 

4 quarts 
^l|giaions 
63 gallons 
3 hogsheads " 

5 pipes 



(I 



IC 



ft 



u 



khd. 



1 quart* qt. 
1 gallon— gal. 
1 barrel— ^bai. 
1 l\pgshead-7hhd. 
1 pipe — P. 
1 tun— T. 

VII. ALB OR BEER MEASURE. 



'i« ^; 

1« a» 8. 

1 » 4« 8== 39. 
1[l»31|»12&p,252-i«1008. 



I.^^:»e3 »^5a»504»=^16L 



Besides ale and beer, milk is mea«rured by this measure. 
The gallon contains 282 cubic inches. 
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TABLS. 

9 pints (pt.) make 1 qaart^qt. ^^ 'x 

4qaarts " 1 gallon—gal. i^ 4. 8. 

36 galloQg " 1 barrel— ^ar. 1 *s=36:=sl44s=388. 



54 gallons ** 1 hogshead— hhd. 1— 1|«54«!^16»432. 



Vm. DRY MEASURE 

This measure is used for measuring alJ kin<)s of ^n^n, fruit, 
salt, coal, ^c. 

TABLE. 

4 gills (gi.) make 1 pint— pt. 'w % 

3 pints " Iqaart— qt. 1» i^ a 
Sqaarts ** Ipeck— pk. , 1= &» 16» 64. 

hu. 

4 pecks " 1 bushel— bo. 1«* 4» 39» 64» 256. 
36 bushels '' 1 chaldron— ch. 1»36«144»1153=»2304«^921B. 



IX. LONG MEASURE.' 

The foUowing denominations and numbers are used for mea- 
suring distance. 

TABLE. 

3 barley corns (b. c.) make 1 inch— in. 1= 3.' 

ft. 
13 inches make 1 foot— ft. Is I2a- 36. 

3 feet make 1 yard— yd. 1= 3a= 36=^ 108. 

5i yards or 16 J feet 1 rod— rd. 1= 5j= 16i= 198=« 594. 

40 rods 1 furlong— fur. 1= 40= 220= 660= 7920= 23760. 

8 furlongs 1 mile— m. 1= 8=320^17^= 5280= 63360= 190080. 

3 miles 1 league— L. l=3=d34=96U=5280=87120=1045440fc«31 36320. 

60 geographic, or 69| statute miles, make 1 degree onthe earth's sur- 
lace. 360 degrees make the earth's circum^rence. 
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X. LAND OR SaUARE MEASURE. 

TABLE. 

5f. ft, 8q. I'ji. 

144 square inches (Sq. in.) make 1 square foot— Sq. A. 1 = 144. 
9 square feet make 1 square yard^Sq. yd. 1 « 9 a 1296. 

rd. 

30i square yards 1 square rod— Sq. rd. !» 30i»s 278^^, 39204. 

40 square rods— 1 square rood— R. !» 40=»1210 »10e90 a==15€81€0. 

ji ^ 
4 square roods— 1 Acre— A. 1»4»160«4840 ==43560 «6272640. 

640 square acres — 1 square mile. 

Land is usually measured by Gunter's chain, which is 4 
rods or 66 feet in length. The whole chain is divided into 
100 equal parts, called links. The link is dierefore ^ part of 
the rod, and is 7^,^;,^ inches in length.. 80 chains^ or 320 
rods, make 1 mile in length. 1 square chain makes 16 square 
rods, and 10 square chains make 1 acre. 



N 
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This measure is employed in measuring substances which 
have three dimensions; viz. lengA, breadth, and thickness. 
Timber, stone, &c., are among these substances. 

' TABLE. 

1738 solid inches mak« 1 solid foot— S ft. 

27 solid feet make 1 solid yard— S. yd. 

40 feet of round or 50 feet of hewn timber make 1 ton- T. 

128 solid feet make I cord— 0. 

A pile of wood 8 feet lon^ 4 feet wide, and 4 feet high, contains jut 

one cord, since 8X^X4 » 128. 

XII. CIRCULAR Motion. 

TABLp. 

60 seconds (''} make 1 minute^-^ 
60 minutes (' ) " 1 degree— o. 
90 degrees " 1 Sign— S. 

13 signs Of 360O " 1 ciicle— C. 

f 



* 
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Xni. TIME. 

60 seconds (sec.) make 1 minute — m. 1= 60. 

60 minutes " 1 hour— h. 1= 60= 3600. 

i. 
24 hours " 1 day— d. 1= 24= 1440= 86400. 

7 days make 1 week— w. "i= 7=^ 168:== 10080= 604800. 

4 weeks ♦< 1 month— m. "i= 4=«^ 2ft^ 673« 40320= 2419200. 

13 months 1 day'and 6 hrs., 
or 365 days 6 hours, 1 «r. 
common year— yr. l=I3=52=365i=8760=525960==31557600.' 

TABLE OF PARTICULARS. 



12 particular things make I dozen — doz. 
12 dozen " 1 gross. 


12 gross 
20 things 
24 sheets 
20 quires 
112 pounds 


„• 


1 greal gros«. 

1 scora. 

I quire of paper. 

1 ream. 

1 quintal of fish. 


lUi' ^ . 




. 



REDUCTION OF i)OMPOUND NUMBERS. 

The scholar is now requested to turn back to the table of 
English Money, and from it answer the following questions : 
How many farthings make a penny ? How many make 2 pen- 
nies ? How many make 4 ? . How many make 6 ! How many 
make 7? How many make. 8? How many 9 ? How many 
10? Honv many 11 ? How many pence make I shilling? 
How umiy make 2 shillings ? .How many make 3 ? 4 ? 51 
6 ? 7 ? 8 ? 9 ? 10 ? 11 ? 12 ? How many shUlings make 
1 pound ? How many make 2? 3? 4? 5? &c. Which 
is worth roost, 1 penny or 4 farthings ? 2 pence or 8 far- 
things? Which is worth most, 1 shilling or 12 pence? 2 
shillings or 24 pence ? 1 pound or 20 shillings ? 2 pounds or 
40 shillings ? If these expressions are equal in value, in what 
do they differ ? Ans. They are different expressions for the 
same value ? In what then does Reduction consist ? Ans. In 
changuog numbers from one denomination to another without 
altering the value. Reduce 6 pence to farthings. By what do 






you multiply i)i6 6 ! Ana. By 4. And why ? Because 4 bii- 
thiiigis make oae pemiy \ aad coneequeAtly^ there musthe ibv 
times as many farthings as pence ? Reduce 4 shittiiige to 
pence. How do you reduce shillings to pence? Reduce 3 
pounds to shillings. How do you reduce. pounds to Bhillitigi/ ? 
In these- last examples, were high deflpmiaations brought into 
low, or low into hi^ ? Ans. High denominations were brought 
into low. How was il effected? Ans. By Multiplication. 
Reduce 12 farthings to pence. * By what da you drvide ? Ans. 
By 4. Why ? Because 4 farthings make one penny. Re- 
duce 36 pence to shillings. By what do you diviae ? Reduce 
40 shilhngs to pounds ? By What do you divide ? . What 
change is here made in the denomination ? Ans. Low de- 
nominations ara brought into high. How then are low de- 
nominations brought into high ? , Ans. By Division. After a 
careful examination of the preceding questions and remarks, 
the scholar will readily perceive the appropriateness of the fol- 
lowing definition. 

Reduction is an operation by which a number expressing the 

* value of a quantity in one denomination is changed to another 

number, expressing &e same value in a difierent denomination. 

But it hs» already been shown that hi^ denominations are 
brought into low by multiplication, and that low denominations 
are brought into high by division* The scholar, therefore, 
needs only the rules by which to guide hia operation. 

WaSN A HIOHBR nSNOMIlTATION tS TO BS REDUGKD TO A 

LOWER. 

. Rfle XfXi-^MvXtMjf the h^her.deMmination by that mimh- 
her which it takes of the lower denomination to^mahe oys e^ 
the higher^ remembering to <fdd to the prjoduci whatever may be 
given of this lower denomination. If it be required to reduce 
the quantity stiU hwer^ multiply the numiber already obiaine4 
by the number required to reduce it to the next lower denomino" 
Hon, adding to the prodiiet the giveh number of that ienominar 
4ionj if any. Continue the same operation tiU you come to the 
requited denomination, 

WHEN A LOWER DENOMINATION IS TO BS BROUGHT TO A 

HIOHBR. 

Rule 2d.-^i)tm<2tf the lower denomination by'thaifmmhor 
which is required of that denomination tt^ make one of the next 

7 
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higher. The quotient obtained will he of the higher denomina" 
tion ; emd if there he any remdindeir, it will he of the same de- 
nomination as the number divided* Divide the quotient again, 
{if it be not already red^ieed to as high a denomination ctsprac' 
fieahloy) by the same general principle ; and continue so to do 
till you have reached the highest dendinination of which the 
given quantity is susceptible. y ^ 

£x. 1. Reduce Q £. 17 8. 9 d. 3 qr. to farthings. 

PERFORMED. 

6. 1 7. 9. 3. 

Multiply by 2 

1 2 0=:shil]ingd in 6 pounds. 
1 7=:giTen shillings added. 

V 13 7=:whole number of shillings. 

Miihiply by 1 2 

16 4 4=pence in 137 shillings. 
9=:giren pence added. 

16 5 3= whole number of pence% 
Mult^lyby 4 

6 6 1 2=faTthing8 in 1653 pence. 
. 3 hz given farthings added. 

"6 6 1 5=2 whole number of farthings. 

Each pound irof the value of 20 shillings ; therefore, 6 ^. 
=:120s. and 6£, and 17s.=^137s. Each shilling is of the 
same value as 12 pence ; therefore, 137s.=:1644d. and 1644 
d.+9d.=:^1653d. Each penny=:4 farthings, therefore, 1653 
d.==:6612qrw and 6612qr.4-3(F.==6Bl5<ir. 

The scholar will ' nptice ih^ each dl&notninatioQ below -the 
pounds, has been added by a separate process. This is nol 
necessary ; it may be added menteUy^ as in the l611owing ex- 
ample : 

2. Reduce 18 i^. 13 s. 11 d. 2qr. to farthings. The thing 
to be done is the same as before. The scholar will bear in 
mind that the object of this example is to show that the lower 
denominations uaay be added mentally. 



KSDi;CTH>K. 75 



PERFORMED. 

IS£. 1 3au lid. 2qr. 
20 



3 7 3=shilling8in 16 .£.138. ; the Ids. being 
1 2 added mentally. 



4 4 8 7=pence in 373 s. lid.; the 11 d. being 
4 also added mentally. 



1 7 9^ 5 0=farthings in 4487 d. 2qr. ; the2qr.adi- 

ed as before. 

In the above example, to thel product of 18 multiplied by 
20, 1 add 13 ; that is, I add 3 to the units and 1 to the 
tens. And when I mi:dtiply by 12, 1 say, 12 times 3 shillings 
are 36 pence, and the 1 1 given pence added make 47 pence. I 
proceed in the same manner in reducing pence to farthings. 

The preceding examples-. wiU serve to illustrate . Rule Ist. 
An illustration or two will also be givea of Rule 2d, that is, oi 
bringing low denominations into high. 

3. Reduce 17950 farthings to pounds, shillings, pence, and 
fajthings. 

PERFORMEP* 

4)1795 

12)448 7— 2'qr.=4487d. 2qr. obtained by first division.* 

20)3 7 3—11 d.=:373s. 11 d. obtained by dividing by 12. 

1 8-— 13s.=18 pounds obtsdned by dividing by 20, 
and 13 s. remain.' « 

1 

Since 4 farthings make 1 penny, it is evident that ^ere are 
as many pence in 17950 qrs. as there are 4's contained in i$. 
The same reasoning may be s^lied to the other divisors. 

it will be observediihat in this last example we have reversed 
what was done in the second extanple. We there had th^ 
same value givign, which we have here ; but were required to 
change it from a higher to a lower denomination, instead of 
from a lower to a higher, as in the last exau^ple. 

4. Reduce 44447 farthings to pence, shillings, and pounds. 
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PERFORMED. 

4)44447 

12)1111 1 — 3 qr. remam. 

" ■ ■ ■ ■ ^ • 
'^ ) 9 2 5-— 11 pence lemaio. 

. 4 6-^-«5 shilliBgB remaio. 
Tbe anstWer, tl\erefore, ia 46 £. 5^a. lid. ^r. 

5. Reduce 22685 qr. to pounds, &c. 

PERFORMED. 

4)22685 

12)567 1 — ^1 qr. remliins. 

2 0)47 2 — ^7 pence rentein. 

2 3 — 128. remain. 
Hie answer is, 23 jC. 12s.7d. Iqr. 

6. Reduce 7195 pence to pounds, Ifec. 

The schoIaT wiU observe that the given number is already 
penee^ 

PERFORMED. 

1 ?)71 95 

2 0)599— 7 d. remain. 

. . 2 9 — 19 s. remain. 
The answer then, is, 29 iT. 1 9 s. 7 d. 

The scholar must first consider whether the quantity given 
is to, be brought from a higher denomination to a lower, or 
from a lower denomination to a higher. When this is deter- 
mined, let him apply the corresponding rule. 

4 

TABLE ^-fT-EN0LlSH MONET. 

6. Reduce 23 iT. 12 s. 7d. 1 qr. to farthings. Ant. 22685 
•qr. 

* N. Q. 23 jC. 12^. 7d. l.<p.=22685qx. So in aU operas 
tions of mere reduction, the quantity given equals in value the 
quantity obtained 

7. Reduce 71 £, 13 s. 2d. 3qr. to farthings* A%^s. 6^795 

qr. 
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8. Reduce 299924 qr. to pounds, shilliiigs,- &c. Ans: Bl%£, 
8 8. 5 d. 

9. Reduce 68795 qr. to pounds, shilliags, Sic, Ans. 71 £. 
13s. 2d. 3qr. ^ 

10. Reduce 46 i^. 5 s. 1 1 d. 3 qr. to farthings. Ans, 44447. 

11. Reduce 29 £, 19 s. 7d. to pence and farthings. Ans. 
7195 d.; 28780 qr. 

-12. Reduce 5974631369 qr. to pounds, Ac. Ans, 6223626 
jer. 8 s. 6 d . 1 qr. 

13. Reduce 7195 pence to pounds, &c. Ans.1i9 '£. 19 s.7 d. 

14. Reduce 40320 half-pence to pounds. Ans. 84 jC. 

15. Reduce 125 X. 19 s. lid. 3qr. to farthings. Ans, 
1^0959 qr. • 

16» Reduce 475 dollars, at 6 shillings each, to pence. Atis. 
34200 pence. 

17. Reduce 312 jG. 8 s. 5 d. 'to half-pence. Ans, 149962 
h^f-pence. 

18. Reduce 121 pistoles, at 22 shillings each, to pence and 
farthings. Ans. 31944 d. ; 127776 qr. 

19. Reduce 34200 pence to dollars, at 6 shillings each. 
Ans. 475 dollars. 

20. Reduce 359548 qr. to pistoles, at 22 s^ullings each. 
Ans, 340 pistoles, 10 s . 7 d. 

21. Reduce 740 dollars, at 8 shillings each, to pence. Ans. 
71 040 pence. 

22. Reduce 79 £, to pence and half-pence. Ans, J18960 d. ; 
37920 half-pence. 

APPLICATION OF TABLE II, TROY WEIGHT. 

Ex. 1. Reduce 231b. 9oz. 6pwt. 22 gr. to grains. 

PERFORMED. 

2 3. 9, 6. 2 2. 
12oz. = Hb. 



2 8 5=i:ounces in 23 lb« 9 oz. 
2 Opwt.=l oz. 

5 7 6=pwt. in 285 oz. and 6 pwt. 
2 4 gr.=l p¥rt. 



2284 6 
114 12 



Ans, 13 6 9 6 6= grains in 5706 pwt. and 22 gr. 

7» 



r 
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2. Reduce 8578 graias to pomids, ^. 

PERFORMED. ' 

2.4)8578 

2 0)35 7 — 10 gr. remain. 

12)1 7-7-17 pwt. remain. 

1 — 5 oz. remain. 
Ans. 1 lb. 5ox. 17pwt. 10 gr. 

3. Reduce 62 lb. 7oz. 14 pwt. 18gr. to grains. Ansn 360834 

• 4. Reduce 360834 grains to pomids. Ans, 621b. 7oz. 14 
pwt 18 gr. 

5. Reduce 1 lb. 11 oz. 19 pwt. 23 gr. to grains. Ans. 11519 

6. Reduce 11519 grains to pounds, Sic, Ans. lib. 11 oz. 
19 pwt. 23 grains. 

APPLICATION OF TABLE III. — ^AVOIRDUPOIS WEIGHT. 

Ex. 1. Reduce 4 cwt. 3 qr. 26 lb. 10 oz. 12 dr. to drtuns. 

PERFORMED. 

4. 3. 26. 10. 12. 

4 Multiply by 4, because 4 quarters =1 cwt. 

1 9 

2 8 Multiply by 28, because 28 pounds =1 qr. 



\ 



1 78 
38 



5 5 8 
1 6 Multiply by 16, because 16 oz. = l lb. 



3 3 58 
558 



8938 

1 6 Multiply by 16 again, because 16dr.=:l oz. 



53640 
8938 

14 3 2 



The same rereTse^ : 

1 6)1 430JiO 

16)893 8 — 12 dr. remain. 

2 8)658— lOoz. " 

4)1 9— 261b. " 

4— 3qr. « 
Ans, 4 cwt. 3 qr. 26 lb. 10 oz. 12 dr. 

2. Reduce 7 cwt. 3 qr. 19 fi>. to omices. Ans. 14192 oimcM. 

3. Reduce 14192 ounces to pounds, quarters, &c. Ans. 
7 cwt. 3qr. 191b. 

4« Reduce 29548 ounces to hundreds, quarters, ice. Ans. 
16 cwt. Iqr. 26 lb. 12 oz. 

5. Reduce 480 drams to pounds, &c. Ans. 1 lb. 14 oz. 

6. Reduce 12 tons to ounces. Ans. 430080 oz. 

7. Reduce 430080 ounces to tons. Ans. 12 tons. 

APPLICATION Of TABLE IV. — ^APOTHECARIES' WEIGHT. 

Ex. 1. Reduce 8 ft. 8 ^. 5 3. 2 9. 12 gr. to grains. 

8. 8. 5. 2. 1 2. 
1 2oz.=llb. 



104 

8 3.=i=lS. 



837 

3 3,= 13. 



25 13 

2 0gr. = 13. 

5 2 7 2 Ans. 
The same reversed : 

20)50272 



3)2 9 1 3 — 12 remain. 

8)8 3 7—2 " 
12)10 4 — 5 " 



8—8 « 
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3. ReAuce 27 ib. 9 J. 6 3. 2 3. to scnipfes.^ Ans. 8012 
scruples. 

4. Reduce 477816 grains to pounds, &c. Ans. 82 fb. 1 1 f. 
3 3. 19. 16 gr. 

5. Reduce 6 !b. 7 ?. 6 3. 1 9. 12 gr. to grains. Ans. 38312 
grains. 

6. Reduce 6348 scruples to pounds. Ans, 22 ib. 4 3. 

7. Reduce 480 drams to pounds. Ans. 5 ib. 

8. Reduce 1 ib. 1 3. 1 3. 1 3. 1 gr. to grains. Ans, 6321 
grains. 

APPLICATION OP TABLE V. — CLOTH MfiASURiT. - 

Ex. 1. Reduce 30 yd. 3 qr. 3 na. to nails. 





PERFORMED. 




30. 3. 3. 


• 


4=rlyd. 




123 




4=lqr. 




4 95 


The same reversed 


: 495 nails— how many qr 1 


4) 


495 


4)' 


1 2 ,3 — 3 na. remain. 



3 yd.— 3 qr. " 

2. Reduce 450 E. E. 3 qr. 2 na. ^ nails. Ans, 9014 nails. 

3. Reduce 678 ells Flemish to nails. Ans. 8136 nails. 

4. Reduce 8136 nails to ells Flemish. Ans. 678 ells. 

5. Reduce 9014 nails to ells English. Ans. 450 E. E. 
3 qr. 2 na. 

6. Reduce 12 ells French, 5qr. 3 na. to nails. Ans, 311 
nails. 

7. Reduce 622 nails to ells French. Ans. 25 ells, 5 qr. 2 na. 

APPLICATION OF TABLE VI. WINE MEASURE. 

Ex. 1. Reduce 3 hhd. 42 gal. 2qt. 1 pt. to pints. 



4 



BSDirCTXOlf. M 

PKRFOEMED. 

3. 42. 2. 1. 
6^3 



\ ■ 



1 1 
22 

2 3 1 
4 

92 6 

•^ 2 



18 5 3 Ans. 
The 80016 reversed : 2)1853 



4)92 6<^^1 remains. 



m tim 



6 3)23 1—2 " 

3—42 " 
Ans. 3 bhd. 42 gal. 2 qt 1 pt. 

2. Reduce 6 pipe$, 1 hogshead, and 1 gill, to gOls. Ajis. 
26209 giHs. 

3. Reduce SOOOa^^iUs to pipes. Ans. 7 pipes, 55 gal. 2 qt. . 

4. Reduce 20 tuns to gills. Ans. 161280 giUs. 

5. Reduce 5hhd. 56 gal. 2 qt. to pints. Ans. 2972 pints. 
B. Reduce 16 b^els, 21 gal. to quarts. Ans. 2100; ^ 

APPLFCATIOJT OF TABLE VII. ^ALB OH BEBR MEASURE. 

1. Reduce 4 hhd. 45 gal. 3 qt. to pints. 



4. 
54 

2 1 
24 


4 5; 

w ^ 

Ans. 


3. 


261 
4 




10 4 7 
2 




209 4 
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The samei^reTersed : 2)2094 

4)1047 



5 4)26 1 — 3qt. remains. 



4— 45 gal. 



(( 



2. Reduce 47 barrels of beer to jHnts. Ans, 1 3536 pints. 

3. Reduce 13672 pt. to barrels, &c. Ans, 47 bar. 17 gal. 

4. Reduce 451 bar. 7 gal. to quarts. Ans. 64972 quarts. 

5. Reduce 21 hhd.to quarts. Ans. 4536 quarts. 

6. Reduce 6562 pints to hogsheads. Ans. 15 hogdMads, 
10 gal. 1 qt 

APPLICATION OF TABLE^ VIII. — ^DRIT^ BfEASURE. 

Ex. 1. Reduce 6 ch. 9 bu. 3 pk. to gills. Ans. 57792 gills. 

2. Reduce 87762 gills to chaldrons. Ans. 9 ch. 18 bu. 3 
pk. 2 qt. 2 gi. 

3. In 1 36 bushels, how manypecks, quarts, and pints ? Ans. 
544 pk. 4352 qt. 8704 pt. 

4. Reduce 10640 pints to bushels^ Ans. lB6bu. 1 pk. 

5. Reduce 3 pecks to gills. Ans.. 192 giUs. 

6. Reduce 720 quarfs to bushels. Ans. 22 bu. 2 pk. 

' APPLICATION OF table" iX. ^LONO MEASURE. 

1. Reduce 8 leagues^ 2 miles, 6 furlongs, 16 rods, 3 yards, 
2 feet, 9 inches, and 2 barley corps, to Jbarley corns. Ans. 
5094569 b.c. 

2. How many barley corns will reach round the earth, it 
being 360 degrees ? Ans. 4755801600. 

3. Reduce 48765000 barley corns to miles, &c. Ans. 
256 m. 4 fur. 15 rods, 15 ft. 10 inches. 

4. Reduce 26431 rods t6 miles, &c. Ans. 82 m. 4 fur. 31 
rods. 

5. Reduce 1710720 inches lo miles. . .dn^. 27 miles. 

6. Reduce 7 fur. 36 rods, and 9 ft. to inches. Ans. 62676. 

APPLICATION OF TABLE X. LAND OR SQUARE MEASURE. 

1. Reduce 500 acres to square rods. Ans. 80000 rods. 

2. Reduce 32000 rods or poles to acres^ Ans. 200 acres. 

3. Reduce 3 square miles to square rods. Ans. 307200. 

4. Reduce 458000 equare rods to square miles, dz^c. Ans, 
4 sq. m. 302 aci«B^2 roods. 
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5. Reduce 6272640 sqiiBJre inched ta acres. Ans. 1 acre. 

Note. — For figures to illustrate square and solid measure^ 
the scholar is referred to square and cube root ~ 

APPLICATION OF TABLE XI. SOLID MEASURE* 

1. In a pile of wood containing 2 cords and 64 feet, how 
many solid inches ? A^ns, 552960. 

2.. Reduce 884736 solid inchies of wood to cords. Ans. 4 
cords. 

-3. Reduce 61X7120 cubic inches to tons of rouhd timber. 
Ans. 88 tons, 20 ft. 

4. Reduce 72 Ions of hewn tionber to cubic inches. Ans. 
6220800. 

^ - 

.AFPJMCATION OF TABLE ZIL-^-CIRCULAR MOTION. 

1. Reduce 6 signs, 21 degrees, 40 minutes, to seconds. 
Ans, 726000 seconds/ 

2. Reduce 432000 seconds to signs. Ans. 4 signs. 

3. Reduce 1 , circle, 6 signs, 2.5 degrees, to minutes. Ans* 
33900 m. ' 

4.. Reduce 45200 minutes to circles, Sic* Ans. 2 cir. 1 S. 

3^. 20'. 

• ■ ., 

It is . desirafa^ that the scholar 
should obtain correct views of 
this measure. - The-, adjoiniog 
figure will illustrate its supplica- 
tion. The circle is regarded as 
an integral object. It& first divi- 
sion is into 12 signs. These are 
represented by the figures, 1, 2. 
3, 4, &c. Each sign is divided 
int»'30^ equal parts : these con- 
stitute degrees ; and as the circle 
contains 12 signs, it is evident the whole circle must contain 
360 degrees^ These again are diyidbd into minutes, and die 
minutes into seconds. The degrees, minutes, and seconds are 
not represented in the figure. This measure is obviously ap- • 
plied to bodies moving in a circle ; such as all wheels in ma- 
chinery, the revolutions of the heavenly bodies, <Lc., 
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APFC1CATI0N OF TABLB Xin.<*-vTntl&. 

J 

1. Reduce 360 yeaj», 300 days, 20 hours, 50 ininutea, and 
37 seconds, to seconds. Ant. 1;L 38673 1037. 

In the ahove sum, 365 days and 6 hours are allowed to the 
year. ^ . • 

2. Reduce 662709600 seconds to years, &c. dlowing the 
yeartc/he asabov^e. ^n^. 21 years. • 

3. Reduce 49 weeks to seconds. Ans, 29635200 sec. 

4. Reduce 59270400 seconds to years, '^c. Ans. I year, 
46 weeks. 

5. Suppose my age to be 21 years, how many eeeonds haye 
I lived ? Ans. 662709600. 

e. Reduce 1325419200 seconds ^t^ hours. Ans. 368172 
hoturs. • 

The following particulars require to be introduced here. 
The year, bM given above,' contains 365 days and 6 hofdi». In 
four years, this six hours amounts to 24 hours, or one day. 
Hence ^very fourth year has 366 days. This is called Bis- 
sextile or Leap year. As it requires four years t6 gain this 
one day, it is obvious that ^he Leap year may be Found by divi- 
ding the given 5rear by 4. If it he Leap yeat it will divide 
without remainder. If in dividing there be 1 remaining, the 
year under consideration is the firsrt after Leap year. If 
there be 2 remaining^ it is the second^ and if 3 remain, it is the 
third after Leap year« Thus 1824, is Leap year, for 1824~-4 
=456, and noMftg r&mains. The same operation shows 1826 
to be the secend after Leap year. In the table the year is divi- 
ded into 13 months. These are l^nar months. It is much 
more u^nially divided into 12 calender hionths, containing each 
the foHowmg number of da3r8, viz. April, June, .September, and 
November, 30 ; January, March, May, July, August, October, 
December, 31 ; and February, 28. To this last month, (Febru- 
ary,) the additional day of 'the Leap year is. added, so that 
eveiy foiuth year, this month iias 29 days. 

PROmSCUOUS EXAKPI/E^. 

1. In 64126 gills, how many bushels ? ^ Ans. 250 bu. 1 pk. 
7qt. lpt.2gi. 

2. In 26709912 barley corns, how many feagues? Ang. 
46 i. 2 m. 4 fur. 6 rods, 1 yd. 

3. In 1615B0 gifis, how maaay tuns .of wine ? Ans. 20. 



4. In 10 cards of wood, bow many ac^, inchas? JtM. 
2211840. 

.5. In 20 Khd. of sugajr, each 12 cwt« hgw many pounds t 
Ans. 26880. 

6. How m^uy gUls m 250bu. 1 pk. 7qt 1 pt. 2 giUn? uiiw. 
64126, . . , ' 

7. How many pence aie there in 16 bags, containing each 
24 guineas, 16 shillings, and 8 pence, the guinea being 288.? 
j4»^ 132224. 

8. In 15840 yards, how many leagues ? Ans, 3. 

9., In 1876742 solid inches, how. many cords, &c. ? Ans. 
8 cords, 62 ft. 134 in. 

Thufi faa-^ examples have becoa avoided^ which m their sdIu* 
tion required both multiplication and division. They will here 
be introdu^jed. I^et us. take th^ following. How joany eUa 
French in 1 5 pieces of cloth, containing each 20 yards ? Now 
it is evident that yard& cannot be changed to ells French, at a 
ajii^e step. ' When the question is, how many times one quan- 
tity is contained in another, a simple operation of division is 
often all that is required, to obtain the answer. But that wiB 
not suffice hete, and the reason is, the two quantities are not 
in the same denomination. The first step then, is, to bring th^ 
two quantities given to the same kind. The scholar will there- 
fore turn to Table 5th, Cloth Measure. He will there find thai 
the eU French and the yard, ipay both be brought into quar- 
ters ; the former, by being multiplied by 6, and the latter, by 4, 
Therefore, 

'^. 5 pieces. 
2 0=:yd. in a ^ece. 

3 0=yd. in 15 pieces. 
4=:qr.in a yard. 



6)12 0=qr. in 300 yards, or 15 pieces. 
,20 0=ell8. French, the quantity reqiiifed. 

There are evidently as many ells French as there are 6's 
in 1200 qr. as 6qr. make one ell French. 

The scholar will perceive that the given quantity must be 
brought first into a denomination, from which it may be changed 
to- the required denoaunation. 
8 
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The tbwe woik may be«b!ire^aled by «ppTymg to the solu- 
tion the principle ejplained in the nile for canceling. The 
numbers 15, 20, and 4, are multiplied together and produce the 
dividend, 1200. This is then divided by 6, and the result is 
the answer. The scholar may therefore turn back to the rtde 
fcnr canceling,* and he will see that the following statement is in' 

accordance with it ; viz. ' . This statement, by Sec. 
5th, of the same rule, may be reduced to - ■ ' ;-and again, by 

Sec. 4th, to ' ■ ' ; and by 6th and 7th Sec. to 200, answer 

as before. 

. We unll now give^the mdution at a «ingle atatement, thus : 
5 ^3 .... 

i?^*A and 5x20x2=200 elis French, the answer. 

1 

2. How many barrels, each holding 2 bushels and 3 pecks, 
are required to contain 880 li^ushels of com t 

The 2 bushels and 3 pecks equal It pecks.. The question 
then is, how many times are 11 pecks contained in 880 bush- 
els. By the preceding solution, it will be seen that the bush- 
els, as they are to be divided by 1 1 pecks, must ajso be 
brought into pecks. Therefore, 

,8 80 

4= pecks in one 
■ bushel. 

One banel=:ll pecks, therefore, 11)352 0=pecks in 880 

^ busliels. 

3 2 = number bar- 
■tels required. 

The same canceled. The scholar will read over the e:q)lana- 
tion of the preceding sum, if he does not yet understand the 

work. 

880 4 
Statement, — ~- . Canceled, (see Seq. 4, rule for cancel- 

80 
big,) -^r — , and 80x4=320 barrels, the same as before. 

3. In 33 guineas, at 28 shillings each, how many pistoles, 
each 22 shillings ? ^ 

The simple question is, how many pistd/es are there in 33 
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gidneasr. The guineas cannot be divided by the pistoles, f<Hr 
fiiey are of different value. They must be brought upon some 
common giouiidy and the nearest is that of shillings ; therefore, 

33 

28 



66 



22 s.= 1 pistde, therefore, 2 2)92 4=8lullings in 33 guineas. 

4 2=number of pistoles in 
the guineas. 

The same caiiceled : ~^« (See rale for canceling. Sec. 4tl| 

3 14 
and 5th..) Performed, v-t^, and 14x3=42, the Burner of 

pistoles^ as befb^. 

4. l^urchased 24 hQgshea4s of wine, at Is. 8 d perquart, 
and paid for the same with cloth, for which I was allowed 3 S. 
4ld. p€»: yard. How much cloth w^s ];equired t 

The {Mice of the quart being given, it is obviouft that the 24 
hhd. must first be .brought to quarts. This is dene by -multi- 
plying the 24 by 63 and by 4. Each quart is worth. Is. 84. 
=20 d. Therefore, mukij^ying the quarts by 20 d. gives the 
coat of the wine in pence. Again, each yard of cloth is worth 
3 s. 4 d.=i:40 d. If, then, the pence the wine -cost be divided 
by the pnce^ of one yard of cloth, the quotient obtained must 
be theiramber of yaids required ; therefore, statement for canr 

34 63 4 90 
celing, ' ' ' ' . Let this statement be^^oiiapared wim the 

above analysis of the suei, an^ with the rule for stating sums 
for canceling. Statement repeated and dqaceled, ' Jj " ^i 

therefore, 24x63x2=::the nun^r of yards required; vis. 
3024 yds. 

We wHl now give the usual sohitionc^f this sum, and obserre 
the^iiHHreasedliaciyty of cai»ehng«^ ^ 
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3 4 / ^ 

72 
1 <14 

15 1 2=the gallons in 24hhd. 
4 



6 4 8=rqt. in the same. 
20 



4(0)12096^ 0=:CQSt of the same in pence. 

3 2 4=yid8. of cloth required, dte same as before. 
40 d.szprice of 1 yd. of cloth ; therefore I divide by 40. 

' The scholar will readily perceive tthe object to be attained in 
sums of this character ; viz. to exchange dissimilar quantities, 
or quantities of different denominations, but of equal valve.- 

• RCLE FOR THE COMMON MODE OF OPERATION.— itftrfl^tf the 

Quantity to he exchanged to the denomincCtion in^' which the 
price, or the equivalent of exchange of the other kind, is 
given ;> then divide hf Mi -pricey^ or equivahnt ^f exchange, 
and perform such operations of reduction ets the netwre of the 
tase may require. j ^ •. 

Rule for cancsiimo. — Consider what is the quantity to he 
exchanged, and place it over a horizontal Une towards the kft, 
'Then on the right of this, also above the litie, place such numbers 
OS-are required to reduce this quar^ty io, the denominatidn ^ 
which the price, or equivalent of exchohge of the other kind is 

\ given. Write also under the line those numbers iohieh are.ne' 

cessaryjo reduce this price, or equivalent of exchange, to the 
required denomination. Proceed to cancel, multiply;' dnd divide, 

f as directed in the rule for canceling, and the n^Mtber obtained 

mil be ^he one sought, ♦ ., ; ^^ ^ . . ' 

Note h — JXL stating for canceling, xare shotdd be taken, to 
introduce into the statement every number required for the 
complete solution of the same, including all operatickis of 
f^dwctioii, ^Ci, sine^^ each number 'iiilroducQdaincrea8e& the 
opportunity for canceling, and4luu( abhreviates the opeortioft^ 



* 

N4iiH 2. — IC WDY one terra-oDnsiste of meie dM» mm de* 
aommation, it should be reduced to the lowest denoiiunatioii 
given before stating. 

5. How many times will a wheel 18 feet in circumference, 
turn lom^d in traveling 84 miles ? 

The thing to be done is to change 84 miles into rev)(rf«lkNie 
of the wheel. To do this, 84 miles must be redoced to feet^ 
becaiiee the distance required for one revcdntioa is given in feet, 
viz. 18. Therefore, 

84 ' 
8 



6 7 2=the furiongs in 84 miles. 
40 



2 6 8 8 0:=idie rods in 84 miles. 
16*. 



16 1280 
26 8 80 
13440 



4 4 3 5 2 0=dieieet in 84 miles. 

Theft, 18)44 3520(24 6 40 Ans. 
36 



• « 



83 

72 


1 1 5 
1 08 


72 
72 



000 



The protsedkig seltitioft is by the fint ide. We will 
solve the sum by canceling. Statement, ' > Ob- 

serve that the numbers above Ae line axe those multiplied 
together for a dividend in the preceding operation, and that the 
^edow the line was the divisor. 
8* 
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. To^amd tlie ftmetion in die sMemenly 16^ BM^y be wiiiten 

33 3 32 

•g- ; for since 1 iinit=:2 halves ot-^y 16 umts==32 halvies or -^f 

33 
and 16^ = 33 halves or -^. The preceding statement may 

14 4 11 
A^^^t,^^ «:** 84.8.40.33 ^ , , &4.&.40.«a 

tiiereHire be written, Tg^- Cw^<^«i«d, — ^TT^* 



B 



Then, 4 
1 1 



440 

4 

1760 
.14 

7040 
17 6 

2 4 6 4 The same Ans. as before. 

The scholar will observe that the 4th and 5th Sec. of the 
rule for canceling/ have been applied in the preceding solution. 

6. In 30 purses containing 20 guineas each, how many 
pounds ? Ans. 840. 

30 30 98 
Statement for canceling, ' — . The 28 above the line 

expresses the shillings in a guinea, and the 20 below it, the shil- 
lings in a pound. The scholar may perform the solution. 

7. How many pounds in money: will 9 tuns of wine cost at 
3 s. 4 d. per gallon? 3s. 4d.=40d. Statement for can- 
celing, ' ' ' ' — . Ans. 378 £. 

For the terms in this statement the scholar is referred to 
Tables 1st and 6th, of the Compound Numbers. 

8. How many times will a wheel 12 feet 6 inches in circum- 
^ence, revolve in traveling 1124^mMea? Jbis. 63377|. 

Slatement-.12 ft. 6 m. =150 in. 12Li.^il^il?. (SeeTa^ 

ble 9th, Compound Numbers.) 

The last three sums have, beeik stated by the nde for oa^cet* 
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lagKnAy, because that i» regarded as superior to tlud com- 
mon mode of solution. The scholar will feel at liberty to 
adopt either mode of operation. The following sums are not 
stated, that the scholar may exercfoe his own judgment. 

9. How long will it take to oount 6000000, at the rate of 
75 per minute. jl»f . 55f days. 

10. In 1075!^ pounds of sugar, how many hogsheads, each 
containing 6 cwt. Ans. 160. 

11* If one quart/ of melasses cost 10 pence, hpw much will 
12 hogsheads cost 1 Ans. .126 S* 

12. How many d(^ars, each 8 s., will it oost to lide 45 
leaguei^, at 6 pence a mile ? Ans, $8,437+. 

13*. How much will 540 yards of doth cost at 3 s^. 4 d. per 
yard, in dollars, at 6 shillings each ? Ans, $300. 

14. How many dozen of gallon, quart, and pint bottles, of 
^ach an equal number, are contained in a cistern holding 144 
gallons. Ans* 8^y dozen. . 

15. How many casks, each conts^ing, 1 bushel 1 peek, are 
required to hold 145 bushels? Ans, 116. 

16. I have five hogsheads of wine, 63 gallons each, which 
t wish to put into gallon^ quart, and pint bottles, of each ^ an 
equal number ^how many will be reqmred ? A»s% 229, and 1 
pint of wine would be left. 

17. In 16 cwt. 3qr. 20 lb., how many parcels, each con- 
taining 36 lb ? Ans. 52 J. 

18. In 56 ells Flemish, how many yards ? Ans. 42. 

19. In 144 yards, how many ells French? .An^. 96. 

20. In 472 parcels of sugar, each 72 pounds, bow many cwt. ? 
.An^. 303 cwt. l^qr. 201b., 

21. If 15 casks of flour contain* 40001b., hOw'many cwt. 
are there in each ? Ans, 2 cwt. 1 qr. 14| lb. 

' 22. In 81b. of drugs, hbW many parcels, each 12 drams ? 
Ans. 64. ' I 

23. I» 80^ parcels-, each 15 drams^ how many pounds ? Ans. 

24. How many fe^lutions will a ulrbeel 18 feet 4 inches in 
dreumfi^^nce, make in traveling 300 -miles ? Ans.' 86400. 

25l How many cups, each weighing 22 oi. may be made >of 
35 lb. 6 oz.. of fiiiiver. Ans^ 1 3 cups, and 20 b2. silver remain. 
• M. How much would 1008 nails of ck>tb cost, at 10 pence 
per yard, in dollars, at 6 shillings each? - Ans. $8.75. 

27. ' In 4 bales of cloth, each 15 pieces, and- each- piece 16 
dOft £B|^sh, ho^ nuudly elto French I Ans. 800. ■ \ . 
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28. in Obfllet, each 13 nieces, tmd eack^eqe 18 yards, 
low .mmky «lls Flemish ? Ans, 1728. 

t{9» la 4 ingots of silver, each weigfaiag 2H). 6oi. 11 pwt« 
how maay grains ? jinx. 58656. 

30« How many hours, muuites, mid sdcottds in <ttie year ? 
Ans. 8706 hr. 525960 min. and 31^557600 «ec. 

31. In 1^97 quaits, how-many bushels, ^c. ? Ans. 49 bu. 
3pk. and5qt. * ' 

€ti7f»TioN8. — What are compound numbers 1 How do they fncreaae 1 
What are included under ihis head t het the 14 tables ofCompocind 
Hombees be iniiJe ^miliar, before the acfaolar proceeds wkb Reduction. 

IV bat is Redaction -1 How are bigb denoqainaUons brought into 
low denprninatioui;} 1 And how are low denominations brought into 
liigh 1 What is the rule when high denomfnations ' are brought 
into low 1 And what is it, when low deneBainatioos are brought into 
high I What sboaid ihe aeholar notice before comiaeoeinf: Iq redace 
aii^ quantit J 3 In circular measure, how is the oi^cle regarded! 
What are the divisions of the circle 1 To what is this measure applied 1 
How many days and honrs does the year contain 1 Te what do the ^ 
hours amouht in 4 years 1 lUrw many days does every fourth year 
eomain 1 What is this fourth year palled 1 Hew ioay itbe found I 
is dividing the given year by four, what does |he figure that remains 
(if any) show 1 What is the more usual division of the year 1 How 
many days arc cdh gained in each of the 19 months \ When quanti- 
ties are to be exchanged, whai is the rule for the common-mode of op- 
eration 1 What is the rale for canceling,'? What is JSote 1st 1 What 
isJ^ote2d1 



COMPOUND RULJlS. 

l^he scholar will recollect, that in simple numbers, the 
denominations increase in value in the constant ratio of IQi ". 

• The peculiarity lof the nvmbers m the preceding nik, aadin 
the four next following, is, that they have no imiform ratio of 
iiibresiae^ oonmlon to all denominatioiis ; hsl eaeh.deaominatiDR 
has its crwn^culiar r«tio. These ratios ar^ all represented m 
jihe tables of GonqM]wnd Numbers. : ' 

: in sunple nuiabers, 10 imits make 1 ten i^ 10 tenft make! I 
hundred ; 10 hundbad make 1 thousand, &e; In jc^perations 
with these n%mibers, we th^efore carry for. 10. 

In ihe table of English money, 4 farthings, ms^e 1 penny ; 
12 pence 1 shUling, and 20 shillings 1 youod. For4le 
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M^aaon^ therefore, tfarat we catryfor 10 ia-nmple mimli^rQy 
we carry for 4, 12, and 20, iuQperaUons with pounds^ shilKags, 
pence, a)(id/aithings ; that is, from farthings to- pence, we carry 
for 4, because 4 farthings make 1 penny ; iirooi pence to shii^ 
lingB» by 12, for a similar reason; and from shillings to pounds, 
for 20. The same general principle, and reasoning .may be 
apj^ied to the other compound tables. 

There i&one peci^ianty noticeable in t&n>in^ompouiid niim- 
-bei^ In simple nnmbeTs, we always kaow that any figure* Sus* 
tains a ten-fold relation to the iigtrres next it ; that- is, the one on 
the left of it is of 10 times more falue ; and thd one on the 
fight, 'of ^ 10. times ^ess. vallie t^an 'they woidd be ki its o^r<n 
j^ee. Hence, all that is here necessary, 'm that -the figures 
preftMve their proper order. -In compound ni<m&er^;;^ each de- 
n(Hnination is known only by its own appropriate mark . There 
.is, therefore^ an pbvious. necessity for jeach denomination to be 
separately written. ^ , ^ . 



COMPOUND ADDITION. 

Compound Addition is an operation by which several num- 
bers of different denominations, as' pounds, shillings, pence, 
i&c. are' united togcth,et. The tale to bfe observed in .writing 
down these mimbers is, to plaoe those of the saitie name under 
each other. 

Let it be required to add together 3j^^ 15 s. 9dV 3qr. ; 
5X. 6s. 8d. 2qr.; ^£, 13s. lid. 3qr.; and 10-C. 12s, 
8d. 2qr.^ Tjlxe following, is a cony^nieut m^de of writing 
them ! , . 

JB. s, ' d, ^T, '■.-•.■• . \. ^. , , 

3 15 9 3 The amount of the right ^^"^^ cojun^ 

5 .6 8 2 is 10 fanhings=2d. and 2qr. Like 

8 13 II 3 sisiple numbers, the 2qr« are. set^owa; 

10 \2 /6 2 and the 2 d, added to the column of pence, 

» — t^?-r — " the amoimt of which =38 d.5=;3 i?. and 2 

98 ..9 2 v2 d: Siting down the 2 d. amd carrying 

th^ i3 s. to. the column of shillings, we 
mgke this c^ntmi=:49A..=:2 X.^aodO s. Lastly^^setting down 
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and carrying as before, we find the amount of the c<dumQ of 
pounds to be 28^ which we write at'the foot of the column. 
We therefore find Uie amount of the four given numbers to be 
38je. 98. 2d. 2qr. - ' 

From the preceding example, the scholar will see the appro- 
priateness Df the following rule : "' ' 

* • ' ■ 

Rule. — Write the numbers -sq that each denomination shall 
occupy a separate column* Then, commencing ^iih the lowest 
denomination^ add each column hy itself . 

Noticed the addition of each eolupinf to how many of the 
denomination next above,, the amount obtained is eqtialf and how 
many remain. Write down, those that remain, and carry the 
other number to the next oolumn. Proceed thus through aU 
the denominations. 

Note. — ^The whole amount of the left hand coltrnm must be 
written down, if it be in the highest denomination. If it be 
not in the hiorhest denomination it should be reduced as far as 
practicable. 

2. ' 

£. 5. d. 4r. 

27 15 6 3. The column of fardimga axnonnfa to 6 

13 7 8 1 qr.=ld. and^2qr. The column of 

24, 16 $ pence ia35d.=:2s. lid- The cc^mnn 

3 4 11 2 of shillings is 44 s.==:2i:. and 4 s. a|id 

■ ^ the column of pounds = 69 J&. Carrying 

69 4. '11 2 and setting down agreeably to rule, we 

obtain the annexed amounts 

X. I. d. ^. 

15 7 

14 6 3 The farthings are 6=Id. 2qr.: The 

8 3 1 fence are 28=28. 4d. The shiffings 

18 11 2 are 57=3 i;. 17 6. which is written agree- 

— — — — ably to the above note. 

2 17 4 2 

4. 5. - 6. 

£. t. d. qr. £.$. d. fr. fi. t. d. 

8 12 9 2 57 11 11 1 67 18 10 

81 6 11 27 13 2 3 15a 19 6 

42 18 3 1 i» 9-61 • 175 16 8 

2 3 8 3 73 10 9 2 37 14 7 

85 1 8 2 
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7, 




« 


8. 






♦9, 






-£. 


s. 


d. 


£. 


s. 


d. 


£. 


s. 


4, 


qr. 


1 


1 


1 


54 


7 


9 


444 


4 


11 


3 


10 


10 


10 


^ 


19 


11 


26 


16 


4 


1 


100 





7 


144 

< 1 


3 


IQ 


372 





10 


2 


'73 


4 


9 


133 


18 





1780 


14 


6 


2 


43 


'8 


' 11 


43 

• 


6 


8 


200 


10 


10 


3 




10. 




i 


u. 


1 




12. 




• 


£. 


5. 


d. 


£. 


5« 


d. 


£. 


s. 


d. 


^. 


76 








56 


18 


:8 


875 


16 


10 


3 


-0 


19 


1 ^ 

• 


73 


11 


11 w 


783 


19 


7 


2 


86 


11 


7 


22 


.12 


2 


. 59 


17 


7 


a 


43 


4 


8 


77 


17 


7 


85 


13 


11 


1 


750 


18 


6- 


88 


18 


8 


387 


14 


9 


3 



13. Bought a horse for 26 £. 12 s. ; a yoke of oxen for 31 
£. 17 s. 8d. ; acowfor 7 £. 16s..9d. ; and paid 15 s. 8 d. 
for a bridle. How much did they all cost me .? . Ans. 67 £. 
2 s. 1 d. -^' r 

14. Bought, cleth for 29 J^ 6 s. 10 d. ; ribbon for 3 s. 4 d. 3 
qr. ; a pair of boots for iS 1. 6 s. 3 d. ; and paid,2 s. 8 d. 2 qs. 
Ayr mending a pair of shoes. What was my bill for iiie whole ? 
Ans. 30 iB. 19 s. 2 d. 1 qr.^ 

15. Bought at one time goods to the amount ef 175iS. 16 s. 
11 d. ; at another, to the lamount of 35 £, 19 s. 8 d. ; paid for 
carting 7 £. 8 s. 9 d. 3 qr. ; and for insurance 3 £. 9 s. 7 d. 
What was the amount of my hills ?~ Ans. 222 £. 14 s. 1 1 d. 3 qr. 

16. Sold at one time goods to the- amount of 35 i6. 1 1 s. 6 d. 
3qr. ; at another, to the amount of 56 i^. 19 s. 7d. 1 qr. ; at a 
third time, to-lhe amount of 75 iS. 1 s. 3d.; %nd at a fourth, to 
the amount of 6B£. 13 s. 4d. 2qr. What was the whole amount, 
of mysalest Ans. 2^£. 5 s. 9d. 2qr. 

17. Bought a quantity^ of com for 113iS. 11 s. 11 d. ; of 
rye, for 32 £. 19 s. 3d.; of wheat, for 136 £. 16s. 8 d. ; and 
of oats, for 22iS. 14 s. 9d. What was the whole amoittit? 
Ans. 306 £. 2 s. 7 d. 

18. A man sold his farm for B5&£. -„ his sheep, for 67 iS. 
17s.; his swine, for 19i8. 19 s. 11 A. ; and his grain, for 3S£. 
13 8. 2df How much money did he receive ? ' Ans. 980 & 
10 8. 1 d. 
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TROY WEIGHT. 



lb. 


oz. 


pifft 


gr. 


15 


6 


13 


14 


11 


3 


11 


:19 


17 


4 


3 


21 


42 


11 


17 


15 



The coliunn of grains axboimts to 69 
gr. = 2 pwU 21 gr. The pwt. amount 
to 46=2 02. and 6 pwt. The ounces 
amount to 26 = 2 lb. and 2 oz. The 
pounds amount to 87 ; the i!i(iiole of 
87 2 6 21 which is to bd written down. 

The scholar will observe, that as we have left the table of 
English money, we^have no logger to carry by 20, 12, and 4. 
Our carrying wunbers now are 12, '20, and 24. 
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7. Purchased at one time, 4 lb. 3 oz. 1^ p>¥t. 15 gr. of ;silver, 
and , at* aliother, 7 lb. 8 oz. 1 8. pwt. 23 gr. ; . bjesides. a , quan- 
tity of jewelry, weighing 5 lbs. II oz. and 13 pWt. * Wliat was 

iKa TvVinla ixTAWvltf ? 1^«> » 1 fi Ik ft'nuxf- X± err 
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AYOIRPUPOIS WEIGHT. 

1. 

T. cuft, if, lb* ox, • 

7 16 3 20 13 The amount df tke oiXQces is A& 

4 12 1 25 11 =2 lb. 13 oz. fhe pounds amount 

3 9 2 16 9 to 77:?:2qr. »llb. The qr. ax« 

12 18 14 12 8=2 cwt. The cwt. are 57=2 tons, 
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6. Purchased at one time, 16 tons, 3qr. 21 lb. of hay; at 
another, 9 tons, 16 cwt: 2q]r. i71bft ; and at another, 27 tons, 
13 cwt. Iqr. 171b. How much did I purchase? Ans, 53 
tons, 10 cwt; 3 qr. 27 lb. 

7. Boi}ght 36ewt. 3qT. 24 lb. of wool; but find^ig the 
demand large, I made tl^e suceesaiye purchases, at each of 
which I bought 45 cwt. 2qr. 16 lb. What was the amount of 
my purchases? Ans, 173 cwt. 3 qr, 161b. 

APOTHECARIES' WEIGHT. 





1. 


k 






2. 








3. 






!b. 


^. 


3. 


3. 


5- 


3. a 


^'•• 


lb. 


?. 


3, 


3. 


^^. 


2 


.8 


3 


1 


6 


5 2 


12 


8 


9 


4 


1 


14 


5 


6 


.2 


2 


9 


6 I 


15 


14 


6 


7 





12 


6 


4 


7 


2 


3 


4 


9 


1 


9 


5 


1 


6 


8 


6 


5 


2 


2 


7 2 


,13 


8 


a 


7 


2 


.5 


23. 


2- 


a 


1 
9 






• 


• > 




- -- 


-- 


- 



M COVPOVND AODITIOV' 

4. A physician purcbased the following quantities of medi- 
cine, at three diffetentlinieil ; tiz. 1 pound, 4 ounces, 5 drams ; 
3 pounds, 11 ounces, 6 drams, 2 scruples, 15 gr. ; and 7 drams, 
1 scruple, and 12 grains ; what was their whole weight? Ans. 
5Ib,55. 33.13. 7gr. 

CLOTH MEASURE. 
1. 2. 3. - 4. 
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5. Bou^tatone purchase, 32 yd. 3qr. ; at another, 16 yd. 2 
qr. 2 na* ; and 24 yd. 1 qr. at another. How many yards did 
I purchase ? Ans, 73 yd. 2 qr. 2 na. 

6. Bou^t of one man, 12 ells English, 4qr. 3na. ; and of 
each of two others, 27 eUs English, 3 qr. and 3 na« How 
many Ells did I purchase,? Ans. 68 £.£. 2 qr. 1 na. 

7. Received from France 12 ells, 4qr. of broadcloth; 17 
ells, 5 qr. 3 na. of cassimere ; and 19 ells, 2 qr. 3 na. of silks. 
How m^y ells were there in the three articles purchased t 
Ans. 50 ells. qr. 2 na. 

DRY MEASURE. 

1. 2. 3. , 

bu, fk. ^, pt. Im. pk. ^. pt. bu. pk: qi.' pt. 

3251 8370 15 161 

7 3 7 2 9 2 4 1 127 5 7 1 

11 241 6 361 12 250 

6130 4220 16 271 



WINE MEASURE. 

1. 2. 3. 

r. p. kkd.gal.ql. khd, gtd. qt. pt. gi. Kki. gal. qt. pt. gi. 

4 1 1 42 3 15 27 3 1 2 140 46 2 1 1 

6 1 24 2 20 13 2 3 127 15 3 3 

8 I 18 3 12 16 1 1 1 263 29 1 1 2 

12 1 23 132 54 3 3 42 27 3 3 



# 

LONG MEASURE. 

1. 2. 

L, m, fur. rd, m. fwr, rd, yd. 

. 12 2 5 36 9 6 12 3 

9 1 7 24 4 T 26 2 

15 6 17 12 4 32 5 

30 2 4 26 7 1, 36 4 

a. 4. 

m,fiur. rd, yd, ft, in. b,€, L. m, fur, rd. yd, ft. im,b,c, 

44 23 5292 18 25 18 3271 

9 3 30 6 1 10 1 21 4 30 4 1 9 2 

6 2 36 4 2 8 2 32 1 7 31 5 2 4 1 

52 27 42 82 76 23 39 42 10 2 



LAND OR SaUARE MEASURE. 

1. 2. 

A. rood, rd. yd. ft, in. A, rood, rd, yd, 

7 2 36 24 6 TO 9 3 21 6 

8 3 23 20 4 91 12 2 37 11 
5 1 15 17 8 108 1 1 39 12 

12 3 12 13 6 22 15 3 12 le 

15 17 9 7 136 8 1 9 12 



3. 4. 

A. rood. rd. yd, ft, A. rood. rd. yd, ft, 

46 29 11 7 .34 2 33 7 6 

27 3 26 6 4 44 30 7 5 

18 2 32 6 4 15 3 29 10 5 

25 3 30 7 5 33 3 36 8 7 

6 1 16 is 8 44 3 37 8 7 



N 



SOLID MEASURE. 

I* «• w> 

'ft. in, ed, ft. in. cd. ft. in. 

99 420 11 72 726 3 99 777 

78 864 12 16 317 66 77 333 

320 740 113 17 36 122 116 1240 

950 222 4 117 1372 372 108 1617 

48 12 116 8 96 12 96 456 
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Ex. !• What is the amount of 23jE:. 11 d.j 13 i:. 17 s. 3 
qr.; l'6s. Sd.; and lid. 3qr.? Ans. 37£.l5^. 7d. 2qr. 

2. Bought the following quantities of oil ; viz. 12 gal. 3 qt. ; 
2 hhd. 42 gal. 2 qt. 1 pt. ; and 13 hhd. 56 gal. What was the 
whole amount ? Ans, 16 hhd. 48 gal. 1 qt. 1 pt. 

3. Add together 250 £. 18 s. 9d. 3qr. ; 16 jC. 7 s. 2qr. ; 
21 jG. 19s. 3d. ; 18s. ^d. ; and 36i?. ^n*. 326 i:. 3 s. 7d. 
Iqr. 

4. What is the amount of 5 cwt. 3 qr. 27 lb. ; .2 qr. 29 lb. ; 
12 cwt. 1 qr. 17Ib. ; and 36 cwt. 16 lb. Ans, 55 cwt. 1 qr. 5 lb. 

5. Bought at one time, 7 bu. 3 pk. of wheat ; at another, 9 
bu. 1 pk* and had previously in each of two bin8,.6bu« and 3 
pk. What was the whole amount ? Ans, 30 bu. 2 pk. 

6. Sold one cow for 10 J&. 15 s. 6d. ; another for 6 j6. 19 s. 
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lid.; and a colt for 12 £. 6 s. 4 d. How much did they all 
amount to ? Ans, 30 jS. 1 d. 9 d. 

7. Bought four casks of wine, of which the first contained « 
42 gal. 2 qt. ^ pt. ; the second, 65 gal. 1 pt. ; the third, 50 gal. 

3 qt. ; and the fourth, 55 gal. 1 qt. 1 pt. How many gallons 
did I purchase ? Ans. 213 gal. 3 qt. 1 pt. 

8. Purchased three pieces of land. The first c(xitained 17 
acres, 1 rood, and 85 rods ; the second, 36 acres, 2 roods, 21 
rods ; suid'the third, 46 acres and 37 rods. How much land 
did I purchase ? Ans, 100 acres, 1 rood, 13 rods. 

diTEsTioNfl. — In what ratio do simple numbers increase ? What is 
the peculiarity of Compound Namber^-I Where are the ratios of in> 
crease and decrease of compound numbers given t Why do you carry 
for 10 in simple numbers 1 Whys do you carry for 4, 12, and 20, in 
the table of English money 1 What pecu^arity noticeable in writing' 
compound numbers 1 What only is necessary in writing simple num- 
bers % How are compound numbers known 1 How must each denom- 
ination therefore be written ? What is Compound Addition ? How 
are numbers to be written ) What is the rule 1 What is the note 
following the rule 1 



COMPOUND SUBTRACTION. 

The scholar has now become acquainted with Compound 
Addition ; and he was previously acquainted with the Simple 
rules. He needs, therefore, to be informed only, that Com- 
pound Subtraction sustains the same relation to Compound Ad- 
dition, that Simple Subtraction does to Simple Addition. It is 
the subtracting of niunbers of different denominations. 

In this rule, instead of constantly borrowing 10, when the 
lower figure is the larger, he must borrow as many units as 
are required of the denomination he is subtracting, to make a 
unit of the next higher denomii^ation ; that is, when it be- 
comes necessary to borrow a number in subtracting yar^Ain^j, 
4 is the number always required ; in subtracting pence, 12 is 
the number ; and in shillings, 20 ; and in like manner in other 
denominations. 

Rule. — Place the less quantity under the greater, so that 
each denominatidn shall stand under one of its oton name or 
kind. Begin at the right, and proceed in all respects as in 

9* 
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Simple Subtraction^ except in horr&wing when the lower figure 
is the larger; in doing which, inHead of 10, {the number bar- 
rowed in Simple Subtraction,) borrow as many units as make 
one of the next higher denomination. Whenever a number is 
borrowed f one is to be carried to the next lower figure. 



First,! caonot take 3 qr. 
from 1 qr. I therefore 
add 4qr. to the upper 
Ans. 8^182 figure, and take the 3 
from the amount, 5, and( obtain a remainder of 2. I carry 1 to 
the next lower figure, viz. 11, which makes it 12, and proceed 
to take it from the figure above, but find it impracticable. I 
therefore add 12 to the upper figure, 8, ipaking it 20 ; and 
from this amount, subtraa 12, and obtain the 8 in the answer. 
Again, I carry 1 to the next figure, 16, which makes it 17, 
and take this from th^ figure above, and obtain a remainder of 
1 . I here borrowed nothing and have nothing to carry ; there- 
fore, 8 from 16 leaves 8. 
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8. A certain man owed 75 £. 13 s. 9d., and paid of this 
sum39£. 19s. lid. How much remained due? Ans. 35 
£. 13s. lOd. 

9. Received of three individuals the following sums of 
money; viz. of A., 16 £. 12s, 8d. 3qr.; of B«, 21 £. 17 
s. 9d. ; and of C, 46£. I9s. I afterwards paid D. 58 £. 
13 s. 9d. 2qr. How much had I lefl? Ans. 26 £. 15 s. 8 
d. 1 qr. 

10. The following sums are due to A. ; viz. 136 £. 15 s. 11 
d. ; 450 £. 8s. 6d.; 356J5. 17s. lOd. 2qr.; and 12£. 9 
s. 4d. He is indebted to B., 67 £. 14 s. 9d. 2qr.i to C, 
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24 £. lis, 3d.; and to D., 571 £. Jl s. lid. How much 
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7. Having in my possession 45 cwt. 3qr. 171b. of cheese, 
I sold 32 cwt. 271b. How much remained? Ans. 13 cwt. 
2qr. 181b. 

APOTHECARIES' WEIGHT. 

1. 2. 3. 

lb. ?. 3. 9. gr- lb, ?. 3. 3. gr. lb. ?. 3- 3- gr. 

5 9 5 2 16 12 6 5 2 15 31 17 1 1 12 

3 11 6 2 15 8 9 4 1 17 20 10 5 2 15 








CLOTH MEASURE. 






1. 

yd. qr. 
9 3 
4 2 


3 
3 


2. 3. 
E.P. qr. na. E.E. qr. 
10 5 1 21 1 
6 3 3 16 4 


2 
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' 4. 
E.F. qr. na: 
16 1 3 

8 2 2 



N 
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DRY MEASURE. 

1. 2. 3. 

bu, pk. ft, ft. gi, hu, pk. qt. pt, gi, hu. pk, qt, pi, gL 

15 3302 26 0501 30 2713 

12 2513 23 3712 16 3513 



Yfim MEASURE. 

1. 2. 

T, P. kM, gal, qt, pt, gi. khd, gal, qt^ pt. gi. 

3 1 1 27 3 1 1 27 19 3 1 

202 47 113 16 43 113 



3. 4. 

hkd, gal, qt, pt, gi. khd. gal. ^, pt. gi, 

137 42 1 3 175 59 1 3 

128 56 3 1 1 21 37 3 1 2 



LONG MEASURE. 

1. 2. 

III. Jur. rd. yd. ft. in, b,e. m. fur. rd. yd, ft. i%. 

15 4 27 4 2 11 1 32 5 39 1 2 3 

12 3 36 3 1 9 2 27 2 4 3 1 11 



3. 4. 

L, m, fwr. rd. yd. ft. in, L. n. fur. rd. yd. ft. in. h.c. 

17 2 3 19 3 1 7 31 3 15 4 2 7 2 

12 1 7 35 4 2 8. 27 2 5 17 1 2 9 2 



LAND OR SaUARE MEASURE. 

1. 2. 3. 

A, rd. yd. ft, A. rood. rd. yd. A. rood, rd, 

9 36 14 8 74 3 27 16 12 1 16 15 

4 39 6 4 64 2 31 12 9 2 17 16 



SOLID MEASUJIE. 

1. 2. ^ 3. 

C. ft. in, C, ft. in. C. ft, in. 

21 62 856 56 110 1462 8 100 6 

16 115 972 19 36 472' 1 101 1560 
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TIME. 



1. 2. 

yr, <iiii ^. ^. A. 4n. to, d. A. m. 99e, 

16 8 3 5 13 12 2 1 15 21 35 

7 9 2 6 21 9 3 2 16 22 36 



^^tm-Jm 



3. 4. 

3^. tf> A. M. S€C, yr. d. A. fit* S0C» 

19 152 13 42 21 45 67 17 50 15 

16 256 19 36 5e 36 36 22 46 45 



CIRCXTLAR MOTION. 

L - 2. 3. 

8 18 42 36 9 27 36 51 11 15 16 31 

6 26 11 52 1 ?9 42 52 8 19 17 42 



4. 5. 

11 21 49 59 8 19 38 46 
6 27 13 21 6 21 42 50 



PAOKISCUOUQ BXAXPLE8. 

» 

Ex. 1. 1 hav^ in my possession 46 X. 19s. lid. How 
much shall I have left, a/ter paying a debt of 27 jC. 13 s. 9 d. ? 
An*. 19 £. 6s. 2d. 

2. Received 156 JC. 3 s. 8d, afte^ which I paid out 137ir. 
15s. 10 d. How muqh remained in my possession? Ans, 
18je. 7 s. 10 d. 

3. Lient a friend 16 iT. 178. 6d. On the following day he 
paid me b£, 13 8. lid.; one week after he made another 
payment of 7je. 5 s. lOd. How much then remained due ? 
Ans. 3je. 17 s. 9d. 

4. Bought a wagon for 9 £. lis. and sold the same for 13 
£, 5 s. How much did I gain ? Ans. 3 £. 14 s. 

5. Bought a horse for 56 j&. 15 s. and exchanged the same 
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» 

for a colt, and received 46 iS. 1 1 s. in money. How much did 
the coh cost me ? Ans. 10 jC. 48. 

'6. A man liaying 15 tons, 13 cwt. 3 qr. of hay, sold 5 tons, 
10 cwt and gave 3 cwt 3qr. to a friend ? How much had he 
left? Jbij. lOtons. 

7. Bought 7 cwt. 3 qr. 16 lb. of rice, at one purchase, and 9 
cwt. 1 qr. 27 lb. at another ; of this, 2 cwt 16 lb. was stolen, 
and of the remainder, I sold 11 cvrt. 2qr. 21 lb. How much 
had I, left ? Ans. 3 cwt 2 qr. 6 lb. 

8. Three men bought a piece of land for 450 £. 16 s. lOd. 
of which two of them paid each 69 £. 17 s. 6 d. ; what did the 
third man pay? Ans, 311 £. Is. lOd. 

9. I owned a tract of land containing 356 acres, 3 roods, and 
30 rods ; from this I sold to A. 127 acre^, 2 roods ; and to B. 
27 acres, 1 rood, and 36 rods. How much remained ? Ans. 201 
acres, 3 roods, 34 rods. 

10. A father, 46 years, 9 months, and 27 days old, has two 
sons ; the elder of whom is 19 years, 3 months, and 13 dkys 
M ; and the younger, 7 years, 10 months, and 21 days. How 
much does the father's age exceed the sum of his sons' ? Atis. 
19 y. 7ra. 23 d. 

11. Bought a quantity of cotton, which, at the price agreed 
upon, came to 20 iS. 4 s. In pay for this I gave a quantity of 
rice worth 15 £. 18 s. and the balance in cash. How much 
money did I pay ? Ans, 4 £, 6 s. 

12. A merchant bought a piece ci cloth containing 40 yards, 
from which he sold 36 yd. 1 qr. 2 na. How much had he left ? 
Ans. 3 yd. 2qr. 2na. 

1 3. Sold from a . pile of wood containing 40 cords, 64 feet, 
39 cords, 32 feet. How much remained ? Ans. 1 cord 32 ft. 

14. Bought 560 acres of land for 940 £. From this I sold to 
A, 120 acres, 2 roods, and 16 rods, for 300 £. ; and to B. 150 
acres, 1 rood, and 24 rods, for 297 £. 10 s, and 6 d. How 
much land remains in my possession, and how much has it cost 
me ? Ans. 969 acres ; cost, 342 £. 9 s. 6d. 

dvurnoNs. — What i$ Compound Sabtraccion 1 Instead of' 10; how 
many are to be borrowed here 1 , What 13 the o umber bdrrowed in sub- 
tracting farthings'} Whyl What in subtracting pence 1 Shillings 1 
And why 1 What is the Kule 1 
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COMPOUND MULTIPLICATION. 

The peculiarity of Compound Numbers haying been fully 
explained, and multiplication of Simple Numbers being also 
understood^ no other definition of this rule is needed than is 
QOnreyed. by the name, 

A simple inquiry presents itself, viz. are both the giv^i num- 
bers compound ? To answer this, the scholar needs only to be 
informed, that in multiplication, the multiplier is always a sim« 
pie number, shoiving how maay times the multiplicand is to be 
repeated. The multiplicand, therefore, on/y is compound. 
The product, as it is formed by repeating the multiplicand, 
must necessarily be of the same denomination with it. 

Take the following illustration. Multiply 8 s. 9 d. 2 qr. by i^ 

PERFORMED^ 

8 s. 9 d. 2 <|r. 
4 



l£. 15s. 2d, Oqr. 

In this essample, we say, four times 2 farthings kte 8 lar* 
things, and 8qr.22di and Oqr. remain. Wq therefore write 
down a qypher, and carry 2. Again^ four times 9 d. are 36 d- 
and 2 d. to carry make 38 d.=3 s. and 2 d. The 2 d. is writ* 
ten down, and the 3 s. carried. Lastly, four times 8 s. are 32 s. 
and 3 s. to carry make 35 s. =?! £. 15 s. which is written down 
as seen in the answer. ^ If now, in the above exam|de, 8 s. 9 
d. 2 qr. had been given as the price of one yard of cloth, and 
the scholar hadbeen required to find the price of 4 yards, the 
operation would have been the same. The number of yards 
cmly decides how many times the pric^ of one yard is to be re- 
peated. 

Case 1st. — ^Whbn the muliiplieb or simple NUkBEn is 

NOT GREATER THAN 12. 

'RvL^^'^-'Multiply the Compound number hy the Simple one, 
commencing with the lowest denomination and carrying from 
one denomifiotion t^ anotjfer, as in the preceding Compound 
Rules. 



lOS COMfOITNA-MUIiTIPLICATION. 

Ex. 1. Multiply 9£. 168. 8(L 9 qr. by 9. 

PERFORMED* 

9£. 16 s. .8d« 2.qr. 

9 ' 



88 j&. 10 s. 4d. 2qr. Ans. 

Explanatian.'^d umeB 2 qr.^ 18 qr. r=4 d. 2 qr. 9 times 8 d. 
3=72 d. and 4 d. from ike fertlnngs added, make 76 d=6 s. 4 d« 
Again, 9 times 16s. = 144s. and the 68. obtained from the 
pence make 150 s. =7 £, 10s.; and iasdy, 9 times 9 poimd8= 
81 £. and 81 £.+7 j&.=r88. The product therefore is, as 
given aboTC, viz. 88 £. lOs. 4d. 2qr. 

2. Multiply 16 JET. lis. 9 d. 3qr, by 3, 

PSRFORXCD. 

16 j6. lis. 9d; 3qr. 

3 



49 £, 15 s. 5 d. 1 qr. Ans» 

3. Multiply 1 £. 11 s. 6d. 2 qr. by 5. Ans, 7 £. 17 s. 8 
d.2qr. 

4. Multiply 11 s. 9 d. by 3. Ans, 1 £. 15 s. 3 d. 

5. Multiply 15 jS. 10 sa 8 d. by 2. Arts. Zl £. I ^ 4 A. 

6. Multiply 5 s. 6 d. by 9. Ans. 2'£. 9 s. 6 d. 

7* What cost 4 gaHcns of wine at 8 s. 7 d. per gallon ? Ans-, 
l£. 148. 4d. 

8. Whai «08t 5 ewt. of raisins at 1 £. 7*. 9d. 2qK per 
evt. ? Ans. 6£. ISs. 11 d. 2qr. 

9. What C08t 8 yaxds of broadcloth at 1 £. 2 s. 3d. per yard? 
uln^. 6£. 18 b. 

10. What cost 11 tona of hay at 2 £. 1 s. 10 d. per toa ! 
Ans. 23£. 08. 2d. ' 

1 1. What cost 12 bushels of wheat at 9 ai 10 d. per bushel ? 
ilns. 5 je. 18 s. 

Case 2dt-^WHEN the inrLTiPLiEii or simple kum ^br is ▲ 

COMPOSITE NUMBER GREATER THAN 12. 

Rule. — Separate the simple number or multipHef^ into its 
eomponent parts, and multiply first by one of these parts j and 
the product of this multiplication by the others m succession. 
The last product will be the answer required. 



Note. — It will generally be found mare expeditious to divide 
the mwliiplier into two ^aits only. Sbonld^t, however^ be J[a^|^9 . 
as 125 or 1728, it may be diidded into more thantwapartfi,. . 
viz. 125 into tlnree 5'8, and 1728 into three 12'8. 

Ex. I. Akltipiy6s, 10d.by28, 28=4x7. Therefore, 

. , - . 6s ipd. ' 



2£. 7 s. 1 d. =product of 7. 

4 



' ' 9 JB. il s, 4 d.=iprod.of 4tU3ttes7=^28. 

• • . ■ - •■ ^ 

2. What COM 27 yards of cloth at 7 s. 6 d. per yard ? 27;= 
9x3. Therefore, .• . .. , ^ ^ . 

• - 7 8. . 6 d. 



3 iS. 7 8. 6d/«=piice ctf 9 yards. ' 
.3. 



< ■< ' " i l I ■ I ■ I 



10 £.. ^,s. 6 d. =price of 3 times 9 yd.=27yd. 

3. What cost 32 yards at 9 s. 9 d. p^r yard 1 Ans. 15 £. 
12 s. 

4. What co^t 20 yards at 3s. 6 d. per yaxd 1 AtkS. 3 £. 10s. 

5. What c#0t 36 gallons at 5^s. 8 d. per gallon ? Ans, 10 £. 

4 s. 

6. Wh^t cost 63 yards at 7 s. 6 d. 2 qr. per yard ? ^n^. 23 

je. 15 8. Id. 2qr.' : 

7. WHat cost 72 yards at 3 s. 11 d. per yard ? Ans. 14.J6. 

2 s. / 

8.'\^hat cost 144 yailds at 1 J^ 4s. 2d. per yard? Ans. 

174 JB. .■ ' ■ ' 

9. Sold 21 men each 3 qr. 16 lb. at sugar. How many cwt. 

did I sell?' ^n^. 18cwt. 3qr. 

10: Suppose 27 young lads to have lived each 6 years, 9 

months, 8^ days, and 11 hours ; how many days, &c., ha^e tbey 

all lived, allowing 30 days to a month 1 Ans, 182 yr. 10 mo. 

lad. 9iji. .^ ' ; ' 

10 ■ > 
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Cass 3d. — ^Whcn^hb WLTiPLiBit is mors thak 12, amd m 

K4»T A COMPOSITB NX^MBBR. 

• 

Rule. — Take any two or mare numbers whose product will 
eome as near as possible to the given numbir or multiplier, 
without exceeding it, mnd having multiplied the given price of 
one yard, pound, 6fc, by ^hem, retain their product* Th^ 
multiply the same given price by the ' number wanting to make 
up the entire multiplier, find aUd the product to the' preceding 
product. Their sumunll be the product required. 

Note, — ^If prefeited, the given quanti^ or multiplier may he 
multiplied by each denomination of me compound quantity 
separately, and the several produets, reduced, to- the highest 
denomination, may be added together. 

Ex. 1. What will 51 yards of doth cost at 3 s. 6d. per 
yard ? The two numbers whose, product comes nearest to 51, 
are 7 and 7, and their product is 49. Consequently, if we 
multiply 3 s. 6 d. by 7, und their product by 7 again, we shaH 
obtain the cost of 49 yards. There wOl dien be the cost <^ 
two yards wanting. This will be obtained by multiplying 3 s. 
6 d. the |Hrice of 1 yard, by^2. The dperatioa is thu&.performed : 

' 3 8. 6 d. 

7 .'.-'■ 



1 £. 4 s. 6 d. =5 the {urice^of 7-yardb. 

7 



'< I ' ■ 



8£. lis. 6 d. reprice of 49 yards. 
:7ti. d.'== price of 2 yaids. 



• i m H i 



S£. 18 s. 6 dv=:priee of >51 yards. . 

Or, the sum may be solved- by the note^ thus : 51 y^x^, at 
6 d. per yard, wouldr==3C6 d.=l i^ 5 ]s. 6 d. ; and $1 yards at 3 
s. per yard r2 153 s. :=7.J&. 1.3 s. ; and 1 £. 5 s. 6 d. added to. 7 

£, 13 s. as before, gives 8£. IS s. 6 d. 

» . • - 

2. What cost 47 yards of cloth, at 17 s. 9 d. per yard ? . The 
two numbers required by the rule zxe 6 and 7, and there is a 
remainder of 5. Therefore, 
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. .17 «. §d. 

6 - • * 



- > -' 



5 j&. &s. ^ 6 d^ ^price of 6 yards. 

i 



3t£. 59. 6d.=price 6f 42 yards. 

^ i£, 88. 9d.=:priceof 5 yards added. 



41 X. 148. 3d. = price of 47 yank. 

Or, 47 yds. X 9d.= IjD.'ISs. 3d. 
47 yds Xl7 9. = 39£. 19 8. d. 

41 £. 14 s. 3d. as before. 

3. What cost 23 gallons of melasses at 3 s. 6 d. per gallon ? 
Ans, 4 JE. 6 d. 

4. What «)$t-94 yards of elotb at l £. 9 8, 4 d, per yard ? 
Ans. 137 JE. 17s.''4d; 

5. What cost 59 yards of baise at 3 s. 4 d. per yard ? Ans. 
9^^£. 16s. 8d. ^ 

6. Whact cost 29 cwt. of sugar it 17 s. 8 d. per cwt, t Ans. 
25 £. 12 8. 4d. .. . ' 

7. What cost 78 yards of cloth at 9 s. 3 d. per yard.? Ans* 
36-ir. Is. 6d. 

8. What cost 65 cwt. of sugar at 19 s. 3 d. per cVrt. ? Ans. 
62 J&. lis. ad! 

9. Seventeen men brought each a load of hay to market, 

weighing 1 7 cwt. 3 or. and 21 lb. and rec^eived each for his 

load, 5 £, &s. 3 d. what qitantity of hay did they all bring ; 

and how much itoney did they all receive ? Ans^ They brou^ 

15 T. 4 cwt. 3 ^r..21 lb. and received 92 £. s. 3 d. 

EXAMPLES OF WEIGHTS AND MEASURES* 

1. What is the weight ef 5 hogsheads .of suggur, ea^h 
weighing 7 cwt. 3 qr, 1 6 lb. f Ans^ 39 cwt. 1 q^. 24 lb. 

2. What is the weiglrt of 9 chests of tea, each weighing 
3^wt^ 2 qr. 9 lb; ? Ans. 32 ctirt, 25 lb. 

3. In 8 piles of wood, each dontaining 4 cords and 55 feet, 
ho^ many cords and feet ? Ansi .35 cords, 64 feet* 

4. Midtiply 15 yards, 3 qr. and 2 nails, by 9. Ans. 142 yd. 
3qr. 2nails^ ' 

, 5. Multiply 20 years, 5 months, 3 weeks, and 6 days» by 14. 
An*. 286 yr. 11 mo. 2 w. 
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6. In 10 fields, containing each 13 acres, 3ro6ds, and 16 
rods, how many acres ? ' Ans. 136. 

7. In 7 casks, confahking each 42 galloas, 3 quarts, and 1 
pint, how many gallons, &c ? Ans, 300 gsl.- 1 pint. 

duEsnoNs. — ^What i»alwayiB the nature of the muliiplierl Which 
is the eomnound namber, the multiplier or mnltipncand ? What is the 
nature of tne product 1 Ih case the quantity by which you multiply is 
yards, what does the number of yards decide t What is Case 1st? 
What is the rale ? What is Case 2d % What is the rule 1 What is 
the note under Case Sdl What is Case 3d1 What is the rule? 
What note follows the rule? No direct definition has been given of 
Compound Multiplirat^on ; will the acholargiTe one 1 



c6MPOUNI> DIVITSION. 

This 18 the last of the Compound Rules, and is the reverse 
of the preceding. In this rule a compound number is giveii as 
a dividend, and a simple ntimber as a divisor ; and by the opera- 
t\Pfa the dividend is resdved into as many equal parts as there 
are units in the divisor. The quotient is always one of these 
equal parts, and is ther:6for# a con^und^mmber \ each fi'gurs of 
which is of the same denomipation as the figure or figures in 
ithe dividend from which it was obtained. 

' * • • V " • ' ' ' ■ ' 

Case 1st; — -When the divisor or simple number is 12, or 

LESS THAN 12. . . N / , 

B.VLT^.— Divide the highest denomination first, ' If after divi- 
ding this, there be a re/nainder, , reduce it to the nexp lower 
denomination,^dding thefigwres of the dividend in that denomi' 
Ration "to it, 'and dividiB again. ^Prodeedin the sarAe manner 
througk^U denominations ; the number obtained ioiU be the one 
rehired. •'.-'■ \ 

Ej;. 1. Divide 17 £. 11 s. 5c(. by 8: ' '^ ' ' 

performed. 
8 ).17JB..H8. ^ 5d. 



« < - 



.2£. 3s. .llid^ 
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^ 17 £.^8d=:2 and 1 remains. What remains of any number 
or' quantity, must obviously be of the same kind as the quantity 
itself. Therefore, the 1 is one |)0und=20 s. and 20 8.+ 11 s. 
=31 s. and 31-1-8=3 d. and7s. remain. Again, 7s.=84d, 
and 84 d.-J-5 d.=8^ d.f and 89-f-8=lland 1 remainder =HJd. 
Therefore the answer is as given above, viz. 2 £, 3 s. 11| d. 

2. Divide 25^. 18 s. 9 d. by 6. 

pkrpormed. 
6)25JB, 18s. 9d. 

4£, 6s. 5d. 2^qr. 

3. Divide lS£.\9s.4L by 4. Ans. 3 £1 9 s. 10 d. 

4. Divide 140 £. 12 s. 9 d. by 12, Ans, 1 1 £. 14s. 4d. 3qr. 

5. Divide 73^6. 16 s. 11 d. 3qr. by 9. Ans,. S£, 4«. 1 d. 
l|qr. 

6. Divide 12 cwt. 3qr. 121b. by 10. Ans, 1 cwt. 1 qr. 41b. 

7. Eleven men own equal shares of 36'hhd. 42 gal. and 2 
qt. of wine ; what is each man's share ? Ans, 3 hhd. 21 gal. 
qt. pt. 1 /t gills. " ■ . ^'^' 

8. Seven men bought 16 hhd. 24 gal. 3qt. of w4ne, for 
which they paid \^£. IS s. 6 d. ; each man paying the same 
money and consequently entitled to an equal share of wine. 
What was each man's share, and how much money did he pay? 
Ans. His share was 2 hhd; 21 gal. 24- qt. and paid 6^. Is. 
2 d. 24 qr. 

' Case 2d. — ^When the divisor is a cohposite nunber 

GREATER THAN 12. 

Rule. — Resolve the divisor into its component parts, tmd 
divide^ the compound fiutnher by each of these parts in succession. 
The quotient arising from the first division will form a divu 
4end for the'^seoMd f and so on.~ * 

Ex. 1. Divide 26 A 16s. 8d. by21. The factors of 21 are 
7 and 3, because 7x3=21. Therefore, 

7)26ie. 16 s. 8d. - 

3 )3£. 16s. 8d. 

1£, 5 8. 6|d.=the quotient of i6£, 16 s. 

8 d. -^21, and is the answer. 
10* 



114 c^uMfovuh mvmoH4 

2. Divide 47 i:. 1 5 s. a i by 34. Ans. 1 jf. 19 s. 9 d. 3iqr. 

3. JDhride 85 JC. lis. lid; by 16, Ans, 5 iT. ^ s. 11 d. S|qr. 

4. Divide 128 £, 9 s.' by 42, Ans. 3 iJ. ' 1 s, 2 d; 
0. Divide 15 £. 18j. 9 d. by 72.. ^a^: 4 s. 5 J d. 

6. Divide b£. 10 s. 3 d, by 8L Ans. 1 s, 4d. Ijqr. 

7. Divide 7 JC. 19 s. 9 d. by 96. Ans. 1 ^. 7 d. 3|qr. 

8. Divide 27 jC. 16 $, by 32. Ans. 17 s. 4 d. 2 qr. 

Case 3d. — -When the divisor is large and not a compositc 

NUMfiER. 

RuLE.-^ — Divide the whole eompound quantity hy the whole 
divisor; reducing the remainders after the division of each 
denomination to the next lower denomiTiaiHon, as directed in 
Case 1st. 

Ex. 1. Divide 8 £. 18 g, 6,d. by 5L 

PERFORMED, 

51 ) 8£. J8e. 6d. (Oje. 3 s. 6d. " 
20 ^ 

178=:the shillings in 8£. 18 ». 

158 \ . 



25 = shillings remaining. 

306 =pencc in 25 s. 6 d. 
306 



. •" 



opo 



The pounds are first reduced to shillings, and the given shil- 
lings are added. The 178 shillings are thus produced. This 
divided by 51 gives 3 as a quotient iigure and 25 as a remain- 
der, After a second reduction, 306 pence are pbtained, which 
contains the divisor six times'. ^hu3 the ajiswi^r^btadned i» 
3s.6d. 

2. Divide 41 £. U s. 3 d. ^by 47. ' Ans. 17 «. 9 d. 

3. Di,vide 4 £. 1 s. 5 d., 2 or. by 23. Ans, 3 s. S'd. 2 qr. 

4. Divide 137 £^. 17 s. 4 d. by 94. Ans. 1 £i 9 s. 4 d. 

5. Divide 36 £.ls.6 d. by 78, Ans. 9 s. 3 d.^ 

e. Divide 10 ie. 5 s. 8 d. by 59. Ans. 3 s. 5 d. 3 qr. + 

7. Divide 25 £.^ 12 s. 4 d. by 29. Ans. 17 s. 8 d. 

8. Divide 61 £, 12 s. by 65. Ans. 18 ^. 1 1 s'. 1 qr.+ 
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EXAMPLES IN W£;tGHTS AND KJ^ASURES. 

V 1. Divide 5hiid. 42 gal. 3^qt. equally among 4 mea. Ansk 
Ihhd. 26 gal. 1 qt. 1 pt. 2 gi. ' ' ^ .. 

2. Divide 14 cwt. l.qr. 12 lb. by 5. ^n^. 2 cwt-. 3 qr. 131b. 9 
oz. 9f dr. 

3^ Pivide 27 yd. 1 qr. 2 na. hy 7. Ans, 3 yd. 3 qr. 2^na4 

4. Divide 156 bushels, 3 pk. &qt. by 18. A»j, 8bu, 2pl^. 7qt. 

6. Divide 9 Wid. 28 gal. 2 qt. by 1«. An». 49 gal. 2 qt. 1 pt. 

6. Divide 16owt. aqr.-18lb. by 32. Arts. 2qr. 31b. 3oz. 

7. If 27 loads of hay weigh 30 tons, 8 cwt. 2 qr. 23 lb. what 
is the weight of one load ? Ans. 1 ton, 2^ cwt. 2 qr. 5 lb. 

8. A man traveled 17 leagues, 1 mile, 4furiongs, and 21 
poles, in 91 hours. At what rate did he travel per hour ? Ans, 
2 m. 4 fur. and 1 pole. 

9. Nine meii own 561b. 6oz..and^.l7pwt. of silver. What 
iK^ each man receive if the whole quantity be equ'afly divided 
among them X , Ans J 6 lb. 3 6z. 8 pwl» 1^ J^'gr. 

10. Bought 15 loads oi hay, the whole weight of which was 
12rtons,'i5 cwt. 3 qr. 16 lb. Supposing them all to have been 
eq\:tal, what was the weight of each ? Ans. 17 cwt. 6|lb. 

11. If a man's iiicOme be 86 £ 18 s. 10 d. per year, what is 
it per calendar month ? Ans. 7 JS. 4 s. 10| d. « 

12'. If I pay 15 £. 3 s. 8d. for 56 pairs of. gloves, what is 
one pair worths Ans.. 5 s. 5 d 0^ qr. 

13. If a hogshead of wine cost 33 jD. 12 s., what is the 
price tyi k gallon ? Ans. ' 10 s. 8 d. 

14. If 42,yards of cloth cost 21 jS. 18 s. ad., what was the 
cos^ per yard? Ans, 10 s. 5d. l^-qr. ^ 

15. If 16t,men cut 53 cords, 69^et of wood in 2 days, what 
did eich msgi cut per day ? ^n^.l cord, 86 /^ feet, . , ^ ' 

APPLICATION OXTHfE FOV& PRECEDING llUtEfi. 

1 * A silversmith sold to his customer .3 dozqn silver spoons, 
each weighing 3oz. 3pwt. 16 gr.. ; 1^ dosen tea spoons, each 
weighing 14pwt. 20gr. ; 3 silver cups, each weighing 20 oz. 
18 pwt; ' In return, he received old silver to the amount of 8 lb. 
11 oz. 19pwt. ; for how much ought he to receive pay ? Ans, 
61b. 10 oz* 14pwt. 

2. Bought the following articles at the prices mentioned; viz. 
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4 cwt. of sugar bX2£* 4 b, 8 d. per cwt. 

3 fahd. of melasses at 2 s. 4 d. per gallon, 

5 lb. of green tea at 7 s. 6 d. per pound, 
12 lb. of raisins at 2 s. per pound, 
42yar^ of cotton cloth at 1 s. 6 d. per yard, 
27 pounds of ham at 1 s. 3 d. per pound ; 

What was the amount of my bill? Ans.dS£. 17s. lid. 

3. Bought of James Rankin, £. s. d. 
27 yards of broadcloth at 1 ^.' 9 s. per yard, 

42 yards of Irish linen at 4 s. 6 d. per yard, 

36 hats yalued each at 18 s. 

30 pairs of shoes at 7 s. 8 d. per pair ; 

What was the amount of my bill ? Aris. 92 j&. 10«. ek 

4. A. owning IQO acres of land, divided it into 8 equal parts, 
and sold each part for $22.50 per acre. How many acres 
were there in each part, and what was the value of the same ? 
Ans. 12 A. 2 R.; value, .$281.25. 

5. Out of a pipe of wine a merchant -sold 36 gallons^ 3 quarts, 
and 1 pint at each of three different times ; he then filled 15 
bottles, holding 1 pint and 2 gills e^ch ; how much remained ? 
Ans, 12 gal. 2 qt. and 2 gills. v 

6. Bought 144 pairs of shoes for 96 £.4 what was the 
{urice of one pair J Ans, 13 s. 4 d. 

7. A person d3dng, left real estate to the amoiiat of 2356 £, 
19 s. 9d. and personal property to the amount of 3184 £, 12%. 
8 d. In his^ will, - he directed that his wife should receive one 
wsixth of the whole, and that the remamder should be equally 
divided among his four dslughters. What, was tlie share of 
each ? Aps. The widow, 923 £. 12j3. 1 d. and the daughters 
ea!ch 1154 je. 10b. l^d. 

duESTiON*. — ^How does Compound Divii^n' compare with Com- 
pound Multiplication 1 What is given as a dividend 1 What as a 
divisor 1 Into what is ihe dividend resolved by the operation 1 What 
is always one of theSe equal parts 1 Is' the quotient a Simple or Com- 
pound Number '^ How may you know the denomination of each 
figure in the quotient \ What is €^se 1st 1 What is the rule 1 What 
is Case 2d 1 What is the rule t What is Case 3d 1 Wh^i rule 1 . 
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VULGAR FRACTIONS. 

1. When a tuait or single object is divided into a. number of 
6qual parts, each of these parts is a fraction. 

If it be divided into two equal parts, each part is cajled a 
half, and is thus written, \. ^ 

If it be divided into three equal parts, each is cklled a third, 
and is th!us- written, \. ' . 

'If the wholfe be separated into six equal pajts, each part is 
called a sixth, and if into eight equal parts, an eighth, of the 
'whole, and are thus written, f , |. 

When more parts than one are to be expressed, *the figure 
above the line designates^ their number, thus, f ; by which 
'expression, we are to understand that the unit is divided into 
six equ'al parts, and that five of these parts are included in the 
fraction. 

The fraction therefore is u^fed to express pdrts of units, and 
is represented by two i^umbers, one standing below and. the 
other above a slwrt' horizontal line. The number below the 
line is called the denominator, and shows the number of equal 
parts into which the unit is divided. The number abovcJ the 
line is' called tjie ^numerator, and shows how many gf thes^ 
• eq^ial parts are included in the fraction, or make up its value. 
Thus of the fraction I, the lower number shows a unit to be 
divided iiito nine equal parts ; ' and th« upper number, that five 
^f these parts are included in the fraction. 

These- two numbers, when spoken of collectively, are called 
the terms of the. fraction. - . ^ a i^ . .. . 

2.' Fractions" are divided inta six kinds ; viz. Proper, ?m- 
propOT, Siiiiplej^ Gompdund, Mixed, and Complex; ' ' • 

A Proper Fraction is one whose numerator is less than its 
denonarinator,as,'f. ^ ' ' 

' An Imptoper* Fraction is one- whose nurfterator equ«ds or 
exceeds {1% denoiflinatdr, as, f . ^ ' ' ■'■■'■- r 

A Simple Fracti<)h dOnsidts of one expression, and iis either 
proper of improper, atfjf or'f. - • "» 

A Compound Fraction is the fraction of a fraction, as, i of f 
of^^-. It may conidist of atiy nuniber of simple fraction^ • 

A Mixed Number consists of a whole number and: fraction 
written together, as, 6f , 25-J-, &c. 
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A Complex Fractioii is one that has a fraction in its numerator 
dr denominator) or both, ^i -4 1 ^i^ A*- ^^' 

3. The denominator shows the nmnber of equal parts into 
which the unit is divided ; and th^ numerator, how inanj of 
these parts are expressed in the fraction. Consequently, the 
greater the numerator, the denominator being given, the greater 
Sie value of the fraction ; and the less the numerator, the less 
Are value of the fraction. If the denominator, be 8, add the 
numerator 1, the value expressed is i, or one eighth part of a 
unit ; if the numerator be 2, the value expressed Is f, or two 
eighth parts of a unit ; if it be 4» the value is f, or four eighth 
parts of a unit ; and if it be 6, the value is |, or six eighth parts 
of a unit. 

The value of a fraction if thetefore tkp quotient arising fiom 
dividing the numerator hy the denominator, and always increases 
in the same ratio as the numerator, so long as the denominator 
remains unaltered ; 

We may therefore express any value, not only less than a 
unit, but equal to and even greater than a. unit, by a fraction. 
Thus, if we take 9 as the denominator of a fraction, ^nd any 
number less than 9 as a numerator of the same, the value ex- 
pressed is always less tlian a unit, as, f ; or if 9 be taken as the 
numerator, we obtain the fraction f , which, as the unit was 
divided into 9 parts only, is obviouedy equal to L Again, we 
may suppose more than a single unit oif the same kind to he 
divided in the same maimer, and their . parts unfted in one 
fraction, and thus obtain fractions of any value more than a unit. 
If two miits be thus divided into seven equal parts, and three 
parts of the one be united to all the. parts of the odier, the 
fraction would be \p ; or Jf alL the parte of each be united, it 
would be y, which is equal to 2 ; or if three ujiits. were thus 
divided, aU their parts would produce the fraction V =^* 

The only consideration which limits the, value of a. fraction, 
is the number of «qual parts united in the same expression. 

From the prec6<^g it is .obvious that the valuf of a fraction 
is increased in the same ratio as the numerator ; hence, ^^ 

4. JL fraction is multipHei-hy a wh^ numieTf by multiplying 
fke numerator only. 
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In ftccprdanpe with Iha' abosre pnncifde, the schdai may 
multiply the following ^esamples : - 

1. Multiply J by 3. Ans. f . 

2. Multiply f by 5, Ans* y. 

3. Multiply J by 3. " JLjw.f. 

4. ^f ultiply J^ by 9, 
h. Multiply A by 6. 

6. Multiply by 9. 

7. Multiply X by 7. 
8/ Multiply! by 12. 
9. Multiply U by 12. 

10. Multiply I by 8. ' ^ 

11. Multiply \ by 3. Ans, f=l. 
13. Multiply 4 by 7. Ans. |=1. 

From the last two examples, it is obvious thaTa fraction is 
multypli^d by a ^ number equal to its own denominator, by 
rejecting that denominator and retaining only the numerator. 

It should always be an object with the scholar to preserve the 
terms of a fraction ^as small as is possible qnd express the true 
value. This was not regaidied in me above examples. A litile 
experience will show thai to increase or diminisn the value of 
a fraction, it is only necessary to make the numerator larger or 
smaller compared with the denominator. Suppose it be required 
to multiply th9 fraction \ by 2. By the above, rule the pn)d$ict 
would be |, which is equal in valu« to ^, and this is at once 
obtained by dividing the denominator by 2 instead of multiplying^ 

the numerator ag above, thus, ^ ^-^ ; therefore, 

' ■ . • ■ ^ _ ■ 

A fraction is f^ukiplied by. a .whole munbery by dividing th^, 

denominator by tkcLf nufnbtf, 

TheToUpwirig examples will illustrate- this principle : 

L Multiply I by 2. Ans,\. 

2. Multmly | by 3. AsU, 4 or 1. 

3. Multiply f by 4. Ans\ . 

4. Multiply ^ by 5* Ans, f . 

5. Multiply ^ by 8. , Ans, \, 
, 6. Multiply ^i" by 7. Ans, \. 

7. Multiply A by 4. " 

8. Multiply it by 9. 

9. Multiply ^by 5. ..->'. 
10. Multiply^ by 8. 
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The ^>4ihu* of a fraction fiM^ tkorrfofiB'he multiphei^aiohole 
number, either by multiplying the numerator - or diisiding the 
denominator by phat number, k 

Note, — ^The denominator shoold «lwayB be' dirided, when- 
ever it can be done without a remaind^, 

5. A fraction is divided by a whole number, by dividing the 
numerator by that number. 

This needs no explanation. If we divide a number /by 2, 
we take a half, and if by 3, a third of that number; that is, the 
divisor always shows what part of the dividend is tskken ; there- 

fore, ^1^2=1^, and }f ^3== A- 

The following examples will itlustrate the opejration of the 
above principle : . .... 

Ex, 1. Divide f by 3. Ans, \, 

2. Divide I by 2. '^n«. f 

3. Divide jV by 8. ^n^.^; 

4. Divide +| by 6. Arts, ^', 

5. Divided by 4.. * . ' 

6. Divide |f by 5. 

7. Divide | by 7. 

In this last example^ the scholar will find & difficulty. He ' 
casnoj; divide the niunerator iff any way, except to place it over 
the 7 in the form of a fraction, as will hereafter be explained ; 
and this would make on^ fraction the. nuaneiator of anoth^ 
fraction. When, therefore, the divisor will not divide the nu- 
merator without a remainder, a more convenient mod^ of ope- 
rating is desirable, it will be remembered, that division is the 
reverse o{ jpcuitiplication ; and since we ^an multiply; fractions 
by dividing the denominator, we will tjy*the effect of dividing 
fmctions by multiplying the denominator. Let it be re({uired to 
divide ^ by 3. By dividing as above > we obtain -^ as the- 
quotient, viz. -A^-^ 3 =^- By ^he mode we^propose to try, we 
obtaiii ^. It therefore remains to show that -3^=^. If any 
object be first (divided into 12 equal parts, and then each of 
these 12 parts be divided into 3 equal parts, it is plain that the 
whole would be divided into 36 equal parts, and that each twelfth 
part would make 3 thirty-sixth parts ; therefore, ^=:-^ ; hence, 
a fraction is divided by a whole number by mtthiplying its de- 
nominator by that number. 
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Tbis principle may be ap{died to the fdllowiiig simia : 

Ex. 1. Divide f by 6. Ans,-^. 

2. Divide 4 by 2. Ans, ^. 

3. Pivide f by 3. Ans. ^. 

4. Divide -^ by 5. Ans. ^. 

5. Divide ^ by 8. 

6. DiTideUby7. 

' 7. Divide 4f by 1 h 
8. Divide j| ^7 ^' 

By uniting the two preceding principles, we have the fol- 
lowing more comprehensive principle, viz. : 

The value of a fraction is divided by a whqle number, by di' 
viding the numerator^ or by multiplying the denominator by that 
number. 

Note. — -The mUnerator should always be divided, when it 
can be done without a remainder. In all other cases- the de- 
nominator shotdd bd multiplied. 

From the preceding remarks and illustrations we learn, that 
wHcUever operation is performed on the numerator of a fraction j. 
the SAME op£RATioz<r IS PiSRrFOftHED ^m the VALtfE of the frac- 
tion ; but that the effect produced on the VAliUE of a^y fraction, is 
the R£V£|is£ of the operation performed on its denominator. 

6. A fraction is multiplied by a fraction, by multiplying the 
numerators together for a new numerator, and the denominators 
for a new denominator. 

* > 

For example, let it be required to multiply i by |^. Agree- 
ably to the principles already explained, if I multiply the de- 
nominator of the fraction ^, by 4, the other denominator, I shall 
obtain \ of that quantity, viz, -^ ; and if I multiply this quan- 
tity, viz. ^, by 3, the other numerator, I shall make thb value 
three times as large, that is, it will become -^ ; therefore, -^ 

is J of J,or ixi=fV» • • 

In accordance with the above, the scholar may multiply the 
following fractions : - ' . 

1. Multiply i by 4. Ans* -^ ■ t . 

2. Multiply i by 4. Ans. ^. 
* 3. Midtiply f by f. Ans. 1^. 

4. Multiply ^ by |. Ans. |^. 

11 
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7. A fraction is divided by another fraction, iy inverting iht 
divisor, and multiplying them together as iefore. 

A unit is contained in ih€ fr&ction |, three fouttha of once ; 
I is consequently contained in the same fraction twice u often, 
viz. j- of a time ; and i, three times as often, viz. } of a time, 
whica fractions are obviously obtained by multiplying } &y } 
and i iaverted. Again, suppose it be required to nnd how many 
times } ia contained in i. As before, a unit or 1 is contained 
in f', sev^n eighths of a time ; ^ would be contained in it four 
times as often, viz. ^ o( a time, and | would be contained in 
the same only one third as often as i, viz. J| of atime=l^,or 
H. This result is obtained by inverting the divisor ^, aod 
multiplying it into the dividend i ; thus, j x^=^. 

The following examples may now be perCmmed : 
Ex. 1. Divide J by |. Am. |. 

2. Divide 4 by J. Ans. ^ ~ 

3. Divide ; by A. Ans. 




5. Divide 



7, Divide } by f. 



8. Divide ft by V-j-. 

9. Divide i by }. 
10. Divide |f by ^ 

8. If the numerator and denominator cf any fraction be 
both multiplied or both divided by the same number, the vahte ^ 
the fraction will not be altered. 

Of this principle no explanation is necessary. "Hie value 
of the fraction being the quotient arisidg from dividing 'the 
numerator by the denominator, it is. obvious that if both the 
tenos be doubled, or repeated any ntiinber'of times, the value <SS 
the quotimt mil oot be afiected. 
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REDUCTION OF FRACTIONS. 

Ca8£ 1st. To REDUCE FRACTIONS TO THEIR LOWEST TKRM8; 

PR, TO FIND THE LOWEST TERMS BY WHICH THE VikLUE OF 
A GIVEN FRACTION CAN BE EXPRESSED. 

. . RvLE,-r-Divide both numerator and denominator by any num- 
ber that mH divide them both without remainder ; then (2i» 
vide the quotients obtained^ in the same manner, and so continue 
to do till there is no number greater than 1, that will dimd& them. 
The last quotient will be the numerator and denominator required. 

Ex. 1. Reduce ||- to its lowest tei^ns. Operatiot!, ||^H-8=rf, 
and 1-^-2=1, its lowest terra. 

2. Reduce fffto its lowest terms. Ans, tt. 

3. Reduce |?|j to its lowest terms. Ans, |. 

4. Reduce ^ft- to its lowest terms. Ans,^, 

5. Reduce 44 to ils lowesi tonus. Ans. j. 

6. Reduce f<tfs ^ ^^ lowest t^rms. Ans. f ^. 
' 7. Reduce 4J^ to ks lowest tonus, ^ns. ^« 

8. Reduce ^f\ii to its lowest tenns. Ana. ^« ^ 

9. Reduce i\ff^% to its lowest terms. Ans. i. 

10. Reduce ^^^7 ^ ^^ lowest terms. Ans. •^. 

11. Reduce ffA to its lowest terms. Ans. 1^. 

12. Reduce ^ to its lowest tenus. Ans* y. 

Case 2d. — To reduce a whole number or a mixed QtrAN- 

TITY TO AN IMPROPER FRACTION. 

Rule. — If the gij>en quantity be a whole number^ mukipiy it 
by Hhe proposed denohmnator ; the product ioill be the numerator : 
but if it be a mixed quantity, multiply the whole number by the 
denwhinator of thejraction, and to the product add the given 
numerator ; then under the number thus pfoduced, write the 
denominator^ 

Ex. 1. Reduce 21 to a fraction whose .denomiiuitor i^ 9. 
Operation, 21X9 ;;;? 199/ the.numeratof; the fraction therefore 
isifi. 
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2. Reduce 8i toairhnpioperfrsctioii. Operatios, 8x3=24, 
and 24+1 =: 29, the numerator ; therefore, Y is the answer. 
3. Reduce 16| to an improper fraction. Ams. 
4. ^Reduce 17^ to an imptc()er fraction* Ans. 

5. Reduce 47^ to an improper fraction. . Ans, ^ 

6. Reduce 135^ to an improper fraction. Ans. ^^ 

7. Reduce 1^ to an improper fraction. ^n^.U. 

8. Reduce 1728§4^ to an improper fraction. Ans. *-^J^* 

9. Reduce 9ito an improper fraction. Ans, ^/. 

10. Reduce 12'| to an improper fraction. Ans, y . 

11. Reduce 8 to a fraction whose denominator shall be 9. 
Ans/^^. 

12. Reduce 16 to a fraction whose denominator shall he 12. 
Ans, W. 

Case 3d. — ^To reduce an improper fraction to a whols 

OR MIXED NUMBER. 

>. ■ 

Rule. — Divide the numerator by the denominator; t1*e quo* 
tient will be the whole number. If there he any remainder^ place 
it over the denominator at the right of the whole number. 

Note. — ^The true Quotient inelnde» both the wh<^ number 
and fraction. In aQ case* of diTision, therefore, ikib remainder 

Sif -any) constitutes the numevator -of a fractkm of which the 
livisor is the' denominator. 

Ex. 1. Reduce ^^ to a mixed number. 

OPERATION. 

17)14 1(8 , - 
136 



5 rem. ; therefore, 8^ is the answer. 

2. Reduce y^ to a mixed quantity. Ans. 15^. 

3. Reduce Y^^^^^^l^ucntity. Ans. 13^. 

4. Reduce y to a mixed quantity or whole number. Ans. 7. 

5. Reduce' ^^ to a mixed quantity. Ans. 5^. 

6. Reduce \^ to a mixed number. Ans. xOJ^. 

7. Reduce Ys^ a mixed number. Ans. 56^. 

8. Reduce -1^4^ to a mixed number. Ans. 56^. 

9. Reduce ^fs, to a whole number. Ans. 12. 

10. Reduce jfj to a mixed mAnber. Ans. 6^. 

11. Redtce ^J^ to a whole or misled number. Ans. 288. 

12. Reduce ^-V^' to its proper number. Ans. 2704^. . 
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Case 4tli. — ^To reduce compound fractions to simple ones. 

Rule 1st. — Multiply all the numerators together for a new 
numerator, and all the denominators far a new denomin^toTy 
and reduce the new fraction to its lowest terms, by Case \st, 

Ex.1. Reduce f of J of f to a simple fraction. Perfonned, 
2^X 3 X 5=30, the new numerator ; and 3x4 x 6=:72, the new 
denominator ; therefore, ^^ is the fraction required, but suscepti- 
ble of being expressed in lower terms ; therefore, ■fJ-^6=:-^, 
Ans, 

Compound fractions may be reduced to simple ones, however, 
much more expeditiously, by canceling. The labor of reducing 
to lower terms is thereby avoided. 

Bulk. — Draw a horizontal line and place all the numerators 
above the line and all the denominators below it. Cancel the 
numbers as far as practicable, as taught in the Rule for Can' 
celing ; then make the product of the numbers remaining aboi^ 
the line the new numerator, and the product of those remaining 
below, the new denominator^ 

Note 1st. — If there be nothing remaining above the line after 
canceling, 1 will always be the numerator of the new fraction. 
The same is true of the denominators. 

Ex. 2. Reduce i of f of |- to a simple fraction. 

Statement, ^ ■ . Canceled, s-t*^^ ^JWt ys- 
Example Ist stated and solved by canceling: , 

1^- Canceled, 1^. Ans. ^, 

2 
3. Reduce ^ of i of ^ j to a simple fraction. 

Statement, ^' ^ ^ . Canceled, ^ ^ ^^ . Ans, i. 

'4 

Note 2d. — ^Whenever the product of any two numbers on 
one side of the line will cancel any number on the opposite 
side, they may be so canceled ; as in the last example, 7 and 2 
below the line cantel 14 above it, ' 

A. Reduce | of j^ of | of | to a fiompie fraction. 
11* 
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«, , ^ 6. 19.. 4. 7 ^ , ^ 5. IX. 4. 7 

Stetement, ^ ^3 ^ q . Caaceled, j-jj^^, 

3 S 

and 7x2 = 14, numerator ; and 13 x 3 = 39, denominator ; 
therefore, the new fraction is M. 

5. Reduce f of ^ of y^ of ^ of ^ to a simple fraction. 
Ans. T^. 

6. Reducei of I of I offof f of f of fof f of ^ toasimple 

fraction. Ans. -^. 

7. Reduce ^ of 4^ of ^ of | of f of f to a simple fraction. 
Ans. f||. 

Note 3d, — ^If any term of a compound fraction he a mixed 
numher, it must he reduced to an improper fraction hefore 
stating. . 

8. Reduce J of 4 of 4f of * of i to a simple fraction. 

1 A 1A. A. ^ 

4J=y, therefore, statement, 3^'— 375-4 5 which canceled 

will give the answer, |-. 

9. Reduce | of 7^ of ^ of 2^^ to a simple fraction. Ans. 

10. Reduce ^ of | of ^ of f of ^ to a simple fraction. Ans. 

11. Reduce A of f of If to a simple fraction. Ans, ^. 

12. Reduce ^ of f of ^ of ^ to a siihple fraction. A^ns. ^. 

13. Reduce 4^^ of -^ of f{ ^ ^ simple fraction. Ans. }^. 

14. Reduce f of |^ of ^ of -l^ to a simple fraction. Ans. -,' 

15. Reduce |^ of 8^ of 5f to a simple fraction. Ans. ^ 
or70f ' 

Case 5th. — ^To change fractions from one denomination to 

ANOTHER, WITHOUT ALTERING THE VALUE. 

1st. To reduce fractions of low denominations to those of 
higher value. 

Rule. — Divide thefraciiony or whfi{ is the same things mul- 
tiply the denominator by such numbers <is are required to reduce 
the given quantity from the given to the required denomi- 
nation. 

*■ . . ■ 

Ex. 1 • Reduce f of a penny to the fraction of a pound. The 
numbers required to reduce pence to pounds, ar« 12 and 20; 
therefore, f of a penny is to be divi(ied by these numbers ; and 
since this can be effected in the present case only by multiplying 
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5 5-1 

the denominator, the operation will be; g ^ 12 X 20 == 1440' 

this, by Case 1st, is reduce4 to -j^, which is the fraction 
required. Hence f of a penny equals yj^ of a pound. 

The' cancehng principle may however be successfully ap- 
plied in the solution of sums of this character. 

Rule for cancelino. — Pltice the numerator of the given 

fraction ahove a horizontal line^ and its denominator below it ; 

then place also below the line, such numbers as are necessary to 

reduce the denomination given to that required. Cancel^ 6fc. 

as before. 

We will solve the above example by this rule also. Statement, 

. ^g ftQ . The scholar should compare the statement with the . 

rule, to s6e ' that he understands its application. The above 

It 

statement canceled, ^ ^^ ■ ^ ; and 6 x 12 x 4 =288, the denomi- 

4 
nator as before^ and nothing remains as a numerator ; therefore, 
as before, -^^ of apound is the -answer. (iSee Note 1 st, Case 4thv) 

2. Reduce J of a farthing to the fraction of a shilling. By 

3 3 

the ccHmnon rule, 4y4syi^^i55> whi<5h, by Case Ist, equals 

3 
^, Ans, By the rule for cancehng, . j , The same can- 

4 

3 . Reduce |^ of a penny to the fraction of a pound. Statement, 

^ ^Q ^ . Canceled, * ^^ ; and 5 x 3 X 20 = 300, therefore, 

3 

4. Reduce f of a gallon to the fraction of a hogshead. Ans. 
rtr* 

Statement, . ^ ^ . The 63 below the ' line reduces the gal- 
lons to hogsheads. 

5. Reduce f of em ounce. T^roy to' the fraction of k pound. 
Ans. ^. 

6. Reduce 44 of a minute to the fraction of a day. Ans* 

- * 

TSTo' 

7. Reduce A of a pound Avojrdupois to the fraction of a 

cwt. Ans. -^fj. 
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8. Reduqe | of a nail to the fraction of an ell E^lish. Ans, 

jhs- 

9. Reduce -^ of a penny to the fraction of a pound. Ans, 

.10. Reduce ^ of an hour to the fraction of a year. Ans. 

Secondly. To reduce fractions of high denominations to 
equivalent fractions of lower denominations. 

Rule. — Multiply the numerator by suck numbers as are rc- 

• quired to reduce the given quantity from the given to the re- 
quired denomination, ind then by Case 1st reduce the result to 
its lowest terms, 

Ex. 1. Reduce ^ of a shilling to the fraction of a farthing. 

To reduce shillings to farthings, we must multiply by 12 
and 4; therefore, ^Xl2x4=H; and by Case 1st, ^=:i, 
Ans. 

* Rule for canceling. — Place the numerator of the given 
frcLction above a horizontal line, and the denominator below, as 
before ; then place above the line such numbers as are necessary 
to reduce the denomination given to that xequired, ^ Cancel, ^c. 
as before. 

The above sum solved by this rule. Statement, ^ — ' — . 

The same canceled, ^ — '- — ; therefore, i of a farthing is 

the answer. 

The scholar will care^y observe the difference between 
the statement here, and the one given for reducing low denom- 
inations to highr 

• 

2. Reduce ^^ of a poimd to the fraction of a penny. Ans, }. 

Statement, ^ . 

3. Reduce yj^ of a pound Troy to the fraction of a pwt. 
Ans. ^, or 2f pwt. Statement, jr^ — -* — . 

4. Reduce ^^ of a pound Troy to the fraction of an oun^e. 
Ans, 1^. 
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5. Reduce^ -j^ of a penkiy^^to the ivaetion of a faithitig^. 
Ans, jt» ' ' . 

6. Reduce ^^^\^^^ of a mOe to the fractaon o^ a baitey com. 

7. Reduce jfj- of a cwt. to the fraction of a pound AToiidu- 
po&s. Ans, -f^. 

%, Reduce yf^ of an ell English to the fraction of a nail. 
Ans. f . 

9. Reduce \^^ of a year to the fraction of aH hour. Ans, 

if. ' 

Ca»E 6th. — ^To REDUCK FRACTIONS OF A HtOHES DSNOMINA- 
^ TION TO THEIR VALVE IN WHOLE NUMBERS OF A LOVSR. , 

I>ENOaiINATlOir. 

.Rule. — ^Reduce the fraction to its next lower denomincOion hp 
ikukiplying 4he numefator by ike requisite number^ and divide 
the product by the denominator ; the quotient thus obtained wiU 
be a whole nimAer of the lower denomination, and the remuindeff 
^ any, may be reduced and divided as before. This process 
may be continued till nothing remains, or till it is reduced to thi 
lowest denomination. 

Ex. 1. Reduce } of a pound sterling to its value in shillings, 
and penc6. 

OFSRATIOK. 

2=numbeK 
20 

Div, by denom. 3 ]4X)= shillings. 






13 4* and 1 s. remains, which oquak 12d 
and 1% d.-i-3s4 d.* Therel<Hre, 13 & 4^. is tho.required muHi* 
het. " •> . ' ^ 

It is evident that f of a pound sterling is 20 times as many 
thirds of a shilling; viz. ^ = 13^ shilSngs ; and i of a shil- 
ling is 12 thirds of a p^nny, that is,. y=4d. Hence, )of a 
pound is 13 s. 4 d. . 

2. Reduce ^ of a pouQd sterling toits vabie in lower denonf« 
inations. 

Solution : |{^ of a poundszf^ of a shilling, and H of a shil* 
ling=:^7^ of ape^ny=x4d. Ans. ' 

3. Reduce | of a pound Troy to its integral value. Ans, 9 ox. 
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4. Redttce A-of a dsytoits integral value. Ans, 1 k. 20in. 

5. Reduce fg -of an hour to its vakie in whole numbers* 
Ans, 54 m. - ^ •• 

6. Reduce |^ of a hogshead to its value in whole numbos. 
Ans. 2 qt. 1 pt. 1 Ki. 

7. Reduce | of a quart to its integral value. Ans. I pt. 1 gi. 

8. Reduce f of an ell Eagltth to a whole jaumber. Ans» 
3qr. 

^9. Reduce |^ of a yalrd to a whde number. ^Ans. 3J-qr. 
10. Reduce } of an ell French to a whole number. Ans. 
4qr. 

Case 7th. — To keducs the lower denominations of a 

COMPOUND NUMBER TO FRACTIONS OF A HIGHER DE- 
NOMINATION. 

RvLi&*''^Redues the given quantity to the lowest deneminmtiah 
m that quantity^ for s nmmeratipr - of thefractioii ,\ and then re* 
dues a unit of the higher demmunation to the same denomination 
Ufiththe nuinerator for the denmninator of the fraction* This 
fraction reduced to Us lowest terms tnf Case'lst^ will be the onsi 
required. -r . 

fbC. 1* Reduce 2 qr. 2 bs« to the fraction of a yatd. 

pperation, 2 qr. 2 na. = 10 nails, the numerator ; and I 3ni. 
=4 qr«, and 4 qr. = 16 nails, the denominator ; therefore, }^ is 
the fraction, which equals f, Ans. 

The operation may be much abbreviated by canceling ; for 
which the following will be found a convenient nile. 

• * ^ 

Rule for canceling.*— I2«<2tice the gvoen quantity to the 
lowest Senomisuttion mwntioned, (if it consist of different denom" 
ina$ions,) and place it above a horizontal line; and heneaih the 
same line place the nund^ers required to reduce this denomination 
to the requited denomination. Cancel, multiply, 4^., and the 
terms of the required^ fraction will he obtained* 

lEix. 2. Reduce 3 s. 4 d. te the fr^tion of a pound. 
Operation, 3 s. 4 d. = 40 d* , and pence are reduced to pounds 
by dividing by 12 sa^ 90. Therefi^e, . 

40 411 

Statement, ,q ' . Canceled, 
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6 



NcKtking remains above the line, the numerator of Ate lequised 
fraction therefore is 1; uid 6 remains helow-the line, and 
consequendy is the denominator ; therefore, -^ is the fraction 
reqmred, and 3 s. 4 d. is ^ of a pound. 

3. Reduce 2 roods and 30 rods to the fraction of an acre. 
2 roods and 3' rods =110 rods; and rods are reduced to 

acres, by dividing by 40 and by 4 ; the statement therefore is, 

'TrT-Ti aad the same canceled is, 4 =j^> -^^*- 

4. Reduce 19 ounces to the fraction of a pound Avoirdu- 
pois. Ans, %• ^ 

5. Reduce 26 gal. 2 qt. to the fraction of a hogshead. Ans, 

6. Reduce Slur. 20 rods to the fraction of a mile. Ans. -^, 

7. Redtice S qr. 2 ha. to the fraction of an ell English. Ans. 

^ 8. Reduce 2 dr. 2 sc. to the fraction of an ounce. Ans, i» 

9. Reduce 2 qir. 24 lb. to the fraction of a cwC Ans. 4. 

10. Reduce €oz. lOpwt to the fraction of a pound Troy, 
Ans. ^. " . 

11. Reduce 6qt. to the fraction of a bushel. Ans. -f^. 

12. Reduce 12 h. 30 m.' to the fraction of a day. Ans, f4. 

13. Reduce 4 d. 12h. to the fraction of a week, Ans* ^, 

14. Reduce 15 deg. 30 m. to the fraction of a Si^. Ans. 

91 ' -V ^ 

Case 8th. — To rej^uce fractions having different de- 
nominators TO equivalent fractions having a 
common denominator. 

Rule. — Multiply all the denominators together for a neto 
denominator, and each numerator into all the denominators ex^ 
cept its oimijjof a neto numerator to eath fraetion. The several 
numerators placed over the common denominator will give thfi re- 
qui^red fractions* ^ 

iVb^c,— The fractions should be reduced 4o their lowe^ 
terms before multiplying. If .the scholar looks carefully into 
the nature of this rule, he will ,see that it is only multiplying 
numerators and denominators by the «ame numbers ; and he 
has already learned, that this does not affect the value of the 
fraction. . • , 

£x* I. Reduce f , |, and ^, to i commbid denoimnator. 
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P8ftFMt]IB]>. 

7' X 5 X 1 1 =^386, the ecmunon denominator. 

6x5x11=: 330, the numerator for f^ which therefore eqnaiB 

880 • - 

4x7x1 1 =^308, Uie numerator for ^, therefore, i=H|. 
8x6 X 7=280, the numerator for ^, therefore, A=|f J- 
The required fractions, therefore, are ||j, |^, |||. c 

2. Reduce i, i^ i, •}, tc^ a common denominator. Ans, 

TTS* rsfe» tSs* ^^^ jSV' 

3. Reduce |, i^, |^, and f , to a common denominator. Ans* 

16» 72 8 4 6>8 

2rf» T«» T5Tr» ^jjf 

4. Reduce |^, v , y^, and -f^, to a common denominator. Ans. 

[04 10560 240 J 620 



3 8 4 10560 240^ 1620 

5. Reduce f , ^, ^, and 

810 iSlSO 1440 48g 

6. Reduce f, ^, {, and ^ to a common clenpmmator. Ans. 

891 4 9Z 1155 1080 

ITFJ* TTfT' tttr* Tttr^ 



^, to a common denominator. Ans* 

810 1 80 14'40 48g 



At the commencement of this rule, the scholar was instruct- 
ed relative to the peculiar form and nature of fractions, and 
made acquainted with certain principles of universal applicar 
fion. In the course of the prece<Uiig eight cases, he has been 
•hown the various clvuiges of which fractions are susceptible, 
while their value remains una^ected. His attention wiU now 
he directed to those operations by which their vafue is affected. 



ADDITION OF FRACTIONS. 

If the scholar will turn back to Simple Addition, he will 
there find it stated, that numbers, or quantities of the same 
kind only, can be- reduced to a' single number or quantity by 
adding. The same is true of fractions. It is obvious that J 
of a shilling, and J of a penny, make neither f of a shilling 
r^or t of a penny. But | of a shilling'makes '^ bf a penny ; 
and to this, we can add f of a penny, and the amount will be 
y of a penny. Therefore, before we can add fractions, they 
mast he r^du^ed to the same denomination, (See Case 5th.) 



- J 
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, It is equaDy impossible to add ftactioDs whose denomimitors 
are unlike. ^ of a shilling added to i of a iriulliiig, makes 
neither ^ of a stalling nor f of a shilling. But ^ of a shilling 
=1^ 6f a shilling ; and f + j £= | of a shilling. Fractions must 
therefore be redttcedtoa common denominator^ before they can 
be united. (See Case 8th.) Hence we have the following rula& 

Rule. — Reduce all the fractions to the same denomination^ 
and also to a common denominator ; then add their numerators ' 
and place their sum over the common denominator, Ifthefrac* 
turns produced be improper, reduce them to a whole numoer or 
mixed quantity • 

Note. — ^If any of the fractions are compound, they must be ■ 
reduced to simple ones, before they can be reduced to a eom* 
mon denominator. (See Case 4th.) 

Ex. 1 . What is the sum of \ and f ? ' These fractions, reduced 
to a common denominator by Case 8th, become ^ and ^, and * 



2. What IS the sum of |of X, and f off? By Case 4th, ) 
^ i=T^?» and ^ of f =f , and ^+1=3^+^*/^, (see Case 
8th,) tmi ^+^=^^ or \A^. 

3. What is the sura of i and i ? Ans. y or 1 j. 

4. What is the amount of } of ^ and \ of f| ? Ans. |^. . 

5. What is the amount of 18 and 16, and tl of |? Ans. 
34|. 

Note 2d. — : When whole numbers are combined in the same 
^^ration with fractioiis, add each separately and unite them, 
as in the above sum. 

6. Whatistheamountof21,7,X,end|of i? Ans. 2^^, 

7. What is the amount of I of a peni^ added to ^ of a jS. t 

Explanation,'^ of a jET. r=: ^ of a penny ; and | of a penny 
+ ^ of a penny;=?^ of a penny, and this equals 2 s. 3 d. 
If qr. Ahs. 

8. What is the amount of | of a yard and i of a nail ? Ans, 3 
qr. Oi na. 

9. What is the sum of ^ of a pound add^d to ^ of a shilling? 
^n^, l|as.=;17 8. 2d. 



1 0. What is the sum of i of f and f of 4^. Ans, |5 or 1^. 

11. What is the sum of iof fof |of|of f off,,andi? 

Ans. if. 

12 
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\%. MThat is the turn of | of a ton added to f of a cwt. ? 
i(n#. llf^cwt. 

13. Wiut is ikm sum of f of a day added to ^ of an houf .? 
Ans, 19^ hours. 

14. What is the sum of •}- of a pound, ) of a shilling, and ^ 
of a penny ? Ans. 3 s. 2 d. 2 qr. 

15. What is the sum of ^ of a week» In of a day, and i of an 
lour ? Am, 1 day, 22 hours, 15 m. 



SUBTRACTION OF FRACTIONS. 

As we can subtract a quantity ojedy from anotheic of the 
same kind, it is obvious that the same> preparations are neces- 
sary to perform operations in this rule as in the preceding ; 
tfierefore. 

Rule.— i'r«;par6 the fraction as in addition^ then suhtraei 
« Ae less numerator from the greater^ and place the remainder 
mier the common denominator^ 

It win be obvious that the difference of the numerators is 
the difference sought. 

Ex. 1. From |- take i; Operalloa, |>~i?=ii — ^=^, 
Ans. 

2. From 4 take ^j. ^-^=1^—^^^, Ans, 

3. From f take ^. Ans. -f-. In this last example it is evident, 
that, as the denominators are the same, the operation consists 
in subtracting the numerators only. * The same is true of all 
similar examples, provided' only that the fractions are. of the 
same denomination. 

4. Froan |J take. ^^, Ans, ^^ or i- 

5. From |f take |f . Ans, ^. 

- 6. From ii take 5"^. Ans, ^| or |. 

7. From fj take |f . Ans. 2% ox^,.' 

8. Frqm | of a pound take f of a shilling, i of a poimd 

-y of a shilling : and V = V <>^ ^ ^^^^l^^g- . Therefore, «/ 

— 1= Y of a shilling, and ^ of a shilling =9 s. 2 d. 

9. From $of a league take ^ of a milp. 1 league =3 
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miles ; therefore^ | of a Ieague=:f of a mile ; and ^ of a mile 
=:^ of the same ; hence, f — 4 ="J or 1| of a mile, which is 
the distance required. 

10. From ^ of a shilling take } of a penny* Ans,^^ or 5^ 
pence. 

1 1« From |- of a day take f of an hpur. Ans^ 1^, or 20^ 
hours. 

12. From -^ of a pound Avoirdupois take | of an ounce. 
Ans,^^, or 13^^ ounces. 

13. From } take ^ of f of |. Ans, f i of } of 1=^, and 
J— i=fori. 

14. From |^ of an ell English take ^ of a yard. Ans, {j- 
or 2-/yyards. - ^ 

15. From 9i take ej. Ans, 3^. 

16. From 19 yards take 5j- yards. Ans, ISf. 

17. From 7 Ells English take 4i yards. Ans, ^ =H 
yards, or 3^ Ells English. 

IS. From ^ of a pound sterling take J of a penny, Ans. 
^^ of aspenhy, or 2«w 1|J- d. 

19. From f of a rod take I of a foot. Ans. y or 10^ foot. 

20. From ^ of an ^unce take .| of a pwt. Ans, iff pwt. or 

16H p^yt. 



MULTIPLICATION OF FRACTIONS. 

A fraction may be multiplied by a whole number, either by 
multiplying the numerator or dividing the denominator By that 
number. This has been AiUy illustrated in Section 4th, of 
Fractions. 

Ex, 1. Multiply J by 16. Ans, V*» or 5 J. 

2. Multiply 4 by 8. Ans, ^^ or 6|. 

3. Multiply I by 9. Ans, ^^,oi 7^. 

4. Multiply I by 3. Ans, V» or 2f . 

5. Multiply It by 7. Ans. ^, or 6 J. 

6. Multiply fl by 8. Ans. ^, or 7. • 

7. Multiply II by 12. Ans, 3/, or 11. 

8. Multiply §1 by 3. Ans, V, or Sf. 

A fraction is multiplied into a whole number eqUal to its de*- 
noroinator, by rejecting that' denominator. 
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9. Mokipl;^ U by 21. By diriding ^f by 21, I take ^ 
part t>f 15 ; if, then, this iX- part be repeated 21 times, it is 
evident that the value of all the parts will equal 15. 

10. Multiply U by 82. Ans. 72. 

1 1 . Multiply \ by 9. Ans. 7. 

• 12. Multiply U by 73. Ans. 41. 
13. Multiply ^ by 43. Ans. 21. 

TO MULTIPLY FRJ^CTIONS BT FRACTIOKS. 

RuLE.i — Multiply the numerators (^ the given fractions Uh 
getherfor the required numerator, - and the denominators , for 
the required denominator; then hy Case \st reduce the terms 
as far as practicable. 

Note, — ^Mixed numbers are to be reduced to improper frac- 
tions before multiplying ; or we may first multiply the inte^pis 
and then the fractions, and add their products. 




= l|ft=:V,or25, ^n.9. 



Rule for canceling. — Place the numerators of the given 
fractions above a horizontal line, and their denominators be- 
low the same. CanBel, multiply, ^c. as before. 

Que impQrti^t advantage of the above nde will be found in 
the fact, that it always gives the answer in its lowest possi-' 
ble terms. 

4. Multiply i by |. ' 

Statement, ^-z% Canceled, «~e='!^> Ans, 
o. 5 a a *" 

2 

6. Multiply I of I of I by J of f of }J. 

«. ^ 3. 1. 2. 1. 2. U . ^ , . B. I. X. I. ». 11 

^^^^^"^^STTrTarW Canceled, ^^^;^^ ^^; 

2 

therefore, 1 1 :^numerator, and 2 x 6 x 9x 12= 1296, denomi- 
nator, and x^iirt •^'^^' 
6. Multiply ^ by ^\. 

9 3 
Statement, jc^-rs^ Ans. jj. 
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7. • Multiply i by 2i. Ans:^, or 2/^. 

8. Multiply 16i by 12*. Ans, 203^. 

9. Multiply 13i by 9f Ans. 124^. 

10. MuUiplyioffoffof Jof^of Jof Jof I by i of ^^ 
of i of ^. Ans, ^. 

In solving sums by canceling, like the above, the Recessity 
of reducing compound fractions to simple ones is avoided. 

11. Multiply i of 19byf. 

j^tement, ■ ' . Jbwr.^, or 4j. 

If any whole numbers are given as parts of the dividend, it 
is only necessary to write them above the line, as in the last 
example ; or, if they are given ^s parts of the divisor, they 
only require to be placed below the Ene ; the operation then 
proceeds as before; 

12. Multiply J of 10 by f . Ans. 3. 

13. Multiply 144 by ^. Ans,, 12. 

14. Multiply 395 by i of f Ans. iji, or 62|. 

15. Multiply I of 3 timea ^ of 5 times ^ of ^ of i, by ^ 
of ^ of f of ^. Ans. i. 

16. What will 2i tons of hay cost at 16| dollai;s per tout 
Ans, 41 1 dollars. 

17. What will 2| barrels of sugar cost at 18 j: dollars per 
barrel ? Ans. 42^ dollars. 

18. What will 8| pounds of tea cost al 1^ dollars per 
pound ? Ans. 10^ dollars. 

19. What will 4| cords of wood cost at 3} dollars per 
cord ? Ans» 1*7 H dollars. 

20. What will 9 yards of cloth cost git i dollar per yard ? 
Ans. 7i dollars. 

21. What will 34 gallons of wine cost at 1| doUars per 
gallon ? Ans. 46| dollar^. 

22. What will 12^ barrels of sugar cost at 15^ dollars per 
b^el? ^»f. 190f dollars. 

93. What win 22i pounds of lard cost. at J doUar per 
pound ? Ans. 2f|. 

12* 
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PIVISION OF FRACTION^. . 

DivifSioa of Fractions is naturally divided into the three 
following kinds j tiz- the division of a fraction by a whole 
number ; |he division of a whole number by a fhu^tion ; and 
the division of a fraction by a fraction. 

Division of fractions Iby a whole number was fully illustra- 
ted in Sec, 5th of the remarks introductory to this rule. It is, 
therefore, necessary here merely to repeat, that a /taction is 
divided by a whole number, either by dividing its numerator y or 
muUiplying its denominator by thap number. 

Ex/ 1. Divide^ by 9. Ans. -^^ 

2. Divide f by 7. Ans. ^y. 

3. Divide^ by n.Ans, a. 

4. Divide ^1 by 3. Ans. ^: 

5. Divide f^ by* 9. Ans, A, <5r ^. 

6. Divide ^ l^ 8. Ans. ^j^r- 

7. Divide f | by 6. ' Ans. |f 

8. Divide V by 5. Ans. |f , 

9. divide i^ by 12. Ans,^^^. 
10. Divide |f by 7. Ans. ^. 
IL Divide y by 4(K Ans. ^%, 
12. Divide ^ by 72. 4ns. jfj. 

It is obvious that the quotient arising from dividing a whole 
number by a fraction, must be as much larger than the number 
itself, as a unit or 1 is greater than the fraction ; or,, in other 
words, the given dividend must bear the same ratio to the 
required quotient j as the numerator of the fraction bears tdJts 
denominator. A unit or 1 is contained in 6, six times; i is 
Contained in the same liumber, twelve times, and |> eighteen 
times ; and %, half as many times as 4> viz. nine times. The 
operation to obtain this last quotient is as follows, 6x3=18, 
the number of thirds in six ; and 18-4-2=9. 

For dividing a whole number by a fraction, we have then 
the foUowing rule ; 
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Multiply the whole number by the demmimUor^ of the fraction ^ 
and divide the product by the numerator. 

Bx. 1. Divide 9 by |. Operatimi, 9x4=36, and 36-^-3 
c=:I2, the quotient. 

2. Divide 15 hy ^. Operation, 15x6=90, and 90-r 5= 
18, quotient. ^ 

Operations of a si^ar character may be petfonned by can« 
cellng. 

Rule for cancelinq.— P/ac« the whole number above a hori" 
zontal line and invert the fractional divisor; that is, place the 
denominator above the line and the numeratot below. Cancel, ^c, 

3. Divide 21 By f ^ Statement, — ^, Caaceled, — ^, and 

7 X 7=49, the quotient required. 

' 43 7 

4. Divide 42 by f . Statement, — ^. Ans. 49; 

The following sums may be divided by either of the above 
rules. 

5. Divide 18 by f Ans, 42. 

6. Divide 63 by -A-. ^n^. 91. 

7. Divide 63 by X. Ans, TT. 
a Divide 42 by |. Ans. 47^. 
9. Divide 66 by |. Ans, 99. 

10. Divide 121 by |. Xn^. 138f. 

11. Divide 101 by |f Ans. UO^, 

12. Divide 32 by f -lin^. 40.. 

That the scholar may be enabled to coi^mence understand- 

ingly the division of fractions by fractions, he may turn back 

and review the 7th section of ihe introductory remarks of this 

rule. It is there said, that a fraction is divided by another 

fraction by inverting the divisor and then thultiplying them 

together as in nyaltiplication, 
« 

] . . Divide f by J. Ans: ^ or 1-^. 
2. Divide | by J. Ans. ^ .or l|. • 

Rt)iiE toti CANCELING^.— Proeetfd in all respects as in multi-* 
plication of fractions ^ in arrangit^ the terms of the dividend^ 
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then invert the divisor; that is^ place the numerals helm 
and the denominators above the line. Proceed to cancel, ^c, 

Ex. 3. Divide U by ^. 

3 3 

Statement, tW — e- Canceled, ,./ ■ ^ . 

4 

3x3=9, for 2i,jlfw. 

Note. — When the divisor is a compound fraction, each frac- 
tion in the divisor must be inverted. 

4. Divide | of ^ by J of f . Statenient, ' ' ' ■ . Canceled, 
' * ' jj ; therefore, f or 4 is the answer required. 

5. Divide ^ of li by | of f Statement, ^5i^^; Ans. 

6. Divide ^of A of f by i of f of ^. Am. f , or 1 J. 

7. Divide \ by *. -An*. 2. 

8. Divide^of f of^t^of Jf of || of ibyf of Jof^ 

ofTSf. Ans.^^lih- 

9. Divide,4j by | of 6. Anj. 1^. 

10. Divide 6| by | of 4. Ans. sj. 

11. Divide i of t by ^ of 6 J. A«#. ^. 

12. Divide 6 by J. Ans. 18. 

13. Divide 3i by 2^. Ans. \\. 

14. Divide J by 12. iinj. '^. 

15. Divide i of f by | of \. Ans. 1»; 

16. Divide | of 72 by i of 56. Ans. 7f . 

17. Divide Jf by 6. -in^. A, 

18. Divide f by 7. Ans. ^. 

19. Divide A by 3. Ans, ■^. 

20. Divide i by 8. Ans. X. 

21. Divide 8 by i. Ans. 16. 

22. Divide 12 by |. Ans. 18. 

23. Divide 41 by f Ans. Z^. 

24. Divide 35 by 4. ^n*. 49. 

25. Bought 8 lb. ot coffee for j^ of a dollar ; what was the 
cost of one pound ? Ans. ^ or | of a dollar. 

26. Bought 9 pounds of sugar for |^ of a ddlar ; what was 
the price ot a pound ? Ans. ^^ of a dpllar. 
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27. In 8^ weeks a family consumes 84} pounds of butter ; 
how much is that per week ? Ans, 10^. 

dcissTioNs.A-'W^hat is a Iradion % If a unit ^ diWded into two 
equal parts, what is each of the^ie parts called 1 How is it written 1 
If it be divided into three equal parts, what is each part called, and how 
is it written 1 Similar questioos should be asked respecting other frac- 
tions. When more parts than one are to.be expres^sed, how is it done 1 
What do fractions therefore express 1 How are they represented 1 
What is the number below the iine called 1 What does the denomina- 
tor show 1 What is the number above the line called 1 What doe? 
the numerator show 1 What are the iwo ^numbers called, when itpoken 
of eollectively ? How many kinds of fractions are there 1 What are 
theyl What is a proper fraction 1 GKve an example. What is 
an improper fraction 1 Give an example. What is a simple fraction 1 
Give an example. What is a compound fraction 1 Give an example. 
What is a mixed number 1 Give an example. What is a complex 
fraction? Give an example. What does the denominator showl 
If the denominator remain the same, how is the valae of the fraction 
affected by increasing the numerator 1 How, by diminishing it 7 Give 
an illastialion. What is thereibre the value of a fraction 1 If the 
numerator of a fraction be less than the denominator, how is ito value 
compared with a unit 1 If the numerator be equal to the denominator, 
how then does its value eompare with a unit % And how, If the nume- 
rator be greater than the denominator 1 What i»the only consideration 
whiqh Hmits the value of a fraction ? In what ratio is the value of a 
fraction increased 1 How then' may fraetions be multiplied? How 
i» a fraction multiplied into a number eqt^al to its denominator? In 
what form should the terms of the fraction always be preserved ? What 
j^ necessary to increase or diminish the value of a fraeticHi ? How then 
may a fraction be multiplied bv a whole number ? In what two ways 
may fractions be multiplied by whole numbers ? How may a frac- 
tion be divided by a whole number ? How else may a fraction be 
divided by a whole number ? In what two "ways then. may fractions be 
divided by whole numbers 1 In what case should the numerator alwavs 
be divided ? What operation is therefore performed on the value of a 
fraction, when the numerator is operated upon? And what, when the 
denominator is operated upon ? How is a rraction multiplied by a fhie- 
tion ? How is a fraction divided by a fraction 1 If the numerator and 
denominator be both multiplied by the same number, how is the value 
of the fraction affected ? W hat is the rule for reducing fractions to 
their lowest terms ? 

What is the rule for reducing a whole number or mixed quantity to 
an improper fraction .' How is an improper fraction reduced to a whole 
or mixed number? In all cases of division, wiiat disposition mav be 
made of the remainder, when any occurs ? How are compound n'ac- 
tions reduced to simple onei V What is the rule for canceling ? What 
is note 1st ? What is note 3d ? What is note 3d ?^ What is Case 5th 1 
How are fractions ef low denominations reduced to those of higher 
denominations ? What is the rule for canceling ?. 

How are fractions of high denominations reduced to those of a loVer 
value ? What is Case 6th ? What is the rule for it ? What is^ Case 
7th ? What is the rule for il ? What is the rule for canceling ? 
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'What is Case dthi What is therule lor it) What Is the note? 
What most be done before fractions can be added 1 What else requires 
to be done 1 What is the rule^for the addition of fractions 1 What 
note follows 1 What is note 2d 1 What preparations are necessary 
^fore fractions ca% be subtracted 1 What is the rule ror ^btracting 
fractions 1 How is a fraction maltiplied by a whole number 1 How 
is a fraction multiplied into a quantity equal to its denominator. 
What is the rule for multiplying fractions by fractions ? Wliat is the 
rule for canceling t Into what three kinds is divisloti of fractions 
naturally dividedl How is a fraction divided by a whole number 1 
What is the rule for dividing a whole number by a fraction 1 
How are fractions divided by fractions 1 What' is the rule for 
eancehttg 1 What note follows the rule 1 



DECIMAL FRACTIONS. 

In the preceding rule we have contemplated the unit as divi* 
ded into any number of equal parts. 

We arc now to regard tt as divided first into ten equal piirts^ 
then each of these into ten other equal parts, or the whole unit into 
one hundred equal parts ;.and these parts ttgain^ each into ten 
other parts ; or the whole into a thousand equal parts, &c. 
The expressions obtained by these severail divisions, theref6re, 
decrease in valine in the constant ratio of ten, from the left to 
the rights and are called decimals. Whole nnmbers, as was 
shown in Numeration, increase in the same ratio from tht right 
to the lefty and both commence their enumeration with the unit 
figure. The connection, between them is therefore so intimate 
as to render them susceptible of being written together and 
subjected to the same operations. The only iniportant con- 
sideration in writing them, in addition to what has already 
been explained, is to distinguish the one from the <ither. This 
is effected by the period, called in decimals, the point of sepa- 
ration, which is always placed between them. In the ex- 
pression, 23.56, the 23 is the whole number, and ^e .56 
the decimal. 

It will be observed that decimals, although they express 
parts of units, do not, like vulgar fractions, require two terms 
to express them. The given decimal may however be regarded, 
as in truth it is, a numerator, with a^denominator always under- 
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stood. What Ads denomittator is, it shall be our noxt object 
to illustrate. The scholar may therefore, in the first place, 
carefidly examine the following table of whole numbers and 
decimals. The decimals, it will be obseTvedy are read or 
numerated from the left to the right. 




s 
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By an examination of the preceding table, the scholar will 
see that the 3 on the right of the separatrix is so many tenths.' 
In the preceding rule, this would be thus expressed, j^^, which, 
by section 8th of the introductory remarks of the same 
rale, equals ffg> He will also see, that -the 4 on the 
Aame side of the sepaimtri^c, is so many hundredths, or j^. 
Now it is obvious, that these two fractions united, would inake 
^&^. The same process of reasoning wfll show, that the next 
figure, or 5, is so many thousandths ; and since -^V^T^nAr' ^^ 
the 5 be added, the amount will be ^^j^. From the preceding, 
we therefore learn, that if the decimal consist o( one figure 
only, it is so many tenths ; if it consist of tWQ figures, it is so * 
flumy hundredths, and if of three, it is so many (thousandths ; 
and jfrom this we derive the following conclusion, viz. thtH the 
dewifminator of a decimal fraction altoays consists (^ a figure 1, 
tnth as many cffpkers annexed to it^ -as there are figures in the 
given decimaU 

The scholar may write a denominator to each of the follow- 
ing decimals, viz. .6 ; «356 ; .26 ; .7426 ; .98654 f .71639. 

From the preceding explanation of the nature of decimals, 
it is obvious, that cyphers added to the right of a decimal 
do not effect iis value, while those placed on the left dimin- 
ish its value ii^a ten-fold ratio. For .5 is the same in 
value as /^, or 4. Now if a cypher be added to the right of 
the .5, it becomes .50, which is of equal value with ^% and 
this also equals i.. (See Case 1st, Vulgar* Fractions.) If» 
then, .5 and .50 are each equal to i, it is obvious, that the 
value of a decimal is not affected by cyphers placed on the 
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right of it. But if tbey be placed oa tbe ^, tkey diminuh 
the value of the decimal in a ten^fold initio* The decimals Jb^ 
.05, and ;005, will serve as an illustration.. From the explana- 
tion given above, the denominators of these several decimals 
are 10, 100, and 1000 ; or the decimals may be thus written: 
.iV' n/^' ^nnr* ^^^ ^^^ hundredths equal only one tenth part 
of five tenths ; and five thousandths, one tenth part of five 
hundredths. Hence, cyphers placed <m the left of a decimal 
diminish its value as above specified. 

The following numbers may now be expressed by figures, 
and then read. 

1 . Seventy-six and six tenths. Ans» 76.6. 

2. One and three hundredths. Ai|r. 1.03. 

. 3. Eighty and fifty-eight thousandths. B0.058. 

4. One hundred and fifty-si:i^, and thirty*nine thousandths. 
Ans. 156.039. 

5. One hundred and one, and five thousandths. ' Ans. 
101.005. 

The scholar wiU observe, that if there is but one decimal 
figure, and that tenths, it requires the point only to be placed 
at the left of it, to eiqpress its. true Value ; if it be hundredths, 
it requires a cypher to' be placed at'^e left of it, and if it be 
thousandths, it requires two cyphers to be thus placed, with 
the decimal point on the left of the cyphers ; and so on accoid- 
ing to the denomination. 

6. Write down nine, and three hundred tbooacadths. Ans» 
d(00003. 

7. Write dowsi twelve tod one milliondi. Ans. 12.000001. 

8. Three hundred and seventy-five, and seven tens of thou- 
simdths. Ans. 375.0007. 

9. Nihcty-^five hundredths. 

10. Three hundred and sixteen thousandths^ 

11. Forty-five millionths. 

12. Sixty-fiine, and nine hundred snd three thousandths. 

13. Four hundred and fifty-six, and seventeen miUionths.. 

14. Five hundred, and three tens of roillioaths. 

15. One, and six hundred of millionths* 

16. Eleven, and Seven billionths. 

17. Seven hundred and sixty-two billionths. 

1 8. Pour hundred and twenty-ione, azid nineteen thousandths. 
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19. Seven hnildkied and six, and one biadred and tloee 
millionths. 

20. Twelve hundred and six trillionths. 

The i^cholar is ilow requested to turn back to Federal Money, 
and compare the denominations there given, with those here 
brought to view. He will there find the dollar given as the 
tmit money ; the dime as the teiitK part of the dollar ; the 
cent as the tenth part of the dime, or the hundredth part of the 
dollar ; and the mill as the tenth part of the cent, the hundredth 
part of the dime, and the thousandth part of the dollar. It is 
therefore obvious, that Federal Money and decimals are ope*- 
rated' upon by the same general principles, 

1. Reduce $21, 8 dimes, and 6 mills, to mills. Ans. 21806. 

2. Reduce 21806 mills to dollars, cents, and mills. Ans. 
$21,806. 

3. Reduce $12, 3 dimes, 4 cents, and 9 mills, to mills. Ans. 
12349. 

4. Reduce 12349 mills to dollars, cents, and mills. Ans. 
%12.349. 

5. Reduce $25 to cents. Ans. 2500. 

6. Reduce $9 to mills. Ans, dOOO. 

To reduce dollars to cents, we therefore add two cyphers, 
and to reduce them to mills, we add three. 

7. Reduce 2567 cents to dollars. Ans. $25*67, or $25 
and 67 cents. 

S. Reduce 38679 mills to dollars, &c. Ans. $38,679, or 
$38, 67 cents, and 9 mills. 

• 

To reduce cents to dollars, we therefore cut off two figures, 
and to reduce mills to the same, we cut off three figures from 
the right of the given number. 

9. Reduce $2 to mills. 

10. Re4uce 99 cents to mills. 

11. Reduce $h03 to mills. 

12. Reduce 467 cents to dollars. 

13. Reduce 12008 mills to dollars. 

14. Reduce $42 and 3 mills to mills. 

15. Reduce 9000 mills to dollars. 

13 *"''"• 
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ADDITION OF DECIMAL FRACTIONS. 

The scholar^ must here exercise a good degree of caution 
in writing the numbers to be added. He will recollect that, 
in adding vidgar fractions, it was necessary to reduce them all 
to the same name or (^denominator, before the numerators could 
be added ; and that in Simple and Compound Addition, the 
game denominations only could be united. The same is true 
of Decimal Fractions. Hence, we have the following rule : 

Rule. — Place the whole numbers as in Simple Addition, 
vfith units under units, and tens ufider tens, ^c. Also place 
ike decimals an tie right of the whole numbers, toith tenths under 
tenths^ hundredths under hundredths, and thousandths under 
ikousandihs^ ^e. ; then, beginning with the lowest denomination, 
add up and carry «f tn Simple Addition, Lastly, from the 
amount, point off as many decimals as are equal to the greatest 
number of decimals in any one of the given numbers, 

E;x. 1. What is the«mount of 3.56 ; 42.923 ; 125.6 ; 4.32 ; 
and 59.365. 

ADDEP* 

3.56 

42.923 

125.6 

4.32 

5 9.3 6 5 



235.768 



The greatest number of decimals in either of the numbers 
given, is three ; therefore, three decimals are to be cut off from 
Uie sum. It will always be found correct to place the decimal 

Cint in the amount directly below those of the given num- 
rs. 

2. Add the following numbers, 325.63; 275.215; 1.02; 
17.653 ; 136.1. Amount, 755.6li8.' j^ ■ 

3. What is the amount of 72.5; 32.071 ;'^. 1574; 371.4; 
2.75? iiM. 480.8784. 
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4. What is the amoant of 225.75 ; 25.50 ; 8.255 ; 27.225 ? 
Ans, 286.73. 

5. What is the amount of 35.175 ; 75.15 ; 13.31 ; 25.755 ? 
Ans. 149.39. 

6. What is the amount of 304.39; 291.09; 136.99; 12.10? 
Ans, 744.57. 

7. What is thB amount of 365.541 ; 487.06 ; 94.67 ; 473*5 ; 
439.089? ^«*. 1858.860, 

8. What is the amount of 2.151 ; 375.422; .675; .4567? 
Ans. 378.7047. 

9. Add together the following decimals, yi2. sixteen hmir 
dredths ; two hundred and thirty-fire thousandths ; six ten^ ; 
and one thousandth. Ans, .996. 

10. What is the sum of one tenth; two hundiiedths; three 
thousandths ; four tens of thousandths; fiye hundreds of 
thousandths, and six miUionths ? .4iis. .123456. 

11. What is the amount of $72,375; $41,176; $1.47; 
$395.20 ; $56.65 ; $146.73, and $0.16. Ans, $713.761, * 

12. Bought a yoke of oxen for $121.56 ; ahorse for $156.- 
375 ; a cow for $37.086 ; and a quantity of grain for f 95.739. 
What was the cost of the whole ? Ans. $410,760. 



1 ' 



^ ; 



SUBTRACTION OF DECIMALS. 

The scholar will need no expiration of the nature of this 
rule. His knowledge of Subtraction, and of the peculiari^ 
of decimals, wiU enable him at once to make a correct appU- 
cation of the following rule: 

Rule. — Set dofpn the less number under the greater, so that 
each figure in the lower number, 9r subtrahend, shall stand di' 
recily under one of its own name or denomination. Proceed 
to subtract as in simple numbers, and place the separatrix as in 
addition of decimals, 

Ex. 1. Pro» 378.635 take 195.275. 
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OPERATION. 

378.6 3 5 
19 5.275 



18 3.360 remainder. 

2. From 462.3'take 318.15. Rem. 244.15. 

3. From 16.705 take 7.6845. Renu 9.0205. 

4. From 132.4 take 36.36. Hem. 96.04. 

5. From 127.05 ta^e 66.006. Rem. 61.044. . 

6. From 100.001 take 77.77. Rem. 22.231. 

7. From fiye hundred and thirty-nz, and fifteen km^dredtlur, 
take two hundred and Uurty-eix, and eighteen hundredths. 
A«m. 299.97. 

. 8. From six dollars take fiAy-five cents. Rem. $5.45. 
9. From one dollar take one mill. Rem. .999 mills. 
10. From 16 doUars take nineteen cents and one mill. Rem. 
$15,809. 



MULTIPLICATION OF DECIMALS. 

Rule. — Multiply as in whole numbers^ and point off as 
many decimals in the product as there are decimals in bothfac' 
tors. Whenever the decimals in the product are not as many 
as those ofthefacthrs^ the deficiency mmst her supplied hypla^ 
cing cyphers on the left of them. 

Ex. 1. Multiply 25.16 by 3.45. 

25.1 6 
3.45 



12580 
10064 ' 
7548 



8 6.8 9 2 
Four figures are cut off ih the product as decisfials, in ac* 
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cordvQice vith the nile, there being four decilnalfl in die two 

factCNTS, 

2* Multiply 175.2 by 45.72. Ans. 8010.144. 

3. Multiply 15.75 by l.X)5. Ans. 16.5375. 

4. Multiply 37.99 by 25.77. Ans, 979.0023. 

5. Multiply 100.00 by 0.01. Ans, 1.0000, 

6. Multiply 3.45 by .16. JL«w. .5520. 

7. Multiply 35.238 by 12.17. Ans. 307.14646. 

8. Multiply 27.56 by 12.22. Ans, 336.7832, 

9. Multiply .01 by .01. Ans. .0001. 

10. Multiply 7.02 by 5.27.' Afis. 36.9954. 

11. Multiply .001 by .001. Ans, .000001. ' 

12. MultiplyJ.25 cents by .25 cents. Ans. .0625, or Si^ctS. 

Note, — ^To multiply a decimal by 10, l60, 1000, ^^c, it is 
necessary only to remove the decimal poiioit as many places to 
the right as there are cyphers in the multiplier. 

13. Multipty.l.56by 10. Ans. 15.6. 

14. Multiply 36.541 by 100. Ans, 3654.1. 

15. Multiply .42 by 100. Ans. 42. 

16. Multiply 46.3789 by 1000. Ans. 46878.9 . 



DIVISION OF DECIMALS. 

We are now to reverse the preceding operation. In mul- 
liplying decimals, we were directed to point off as many deci- 
mal figures in the product as there were -in both factors. In 
Division, the dividend corresponds to the product in Multipli- 
cation, and the divisor to one of the factors which produced 
that dividend, aAd we are required to obtain the other factor. 
Therefore the decimals of the quotient and divisor united must 
«qual those of the dividend. 

Rule.— '2}»t)i(fe as in Simple Numbers, and point ojf fnm 
iks right of the quotient ms many decimals as are equai to 

13» 
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4ke eaoeu ef decimals in the ihidend, aver tho^ in ' tkd di* 
tisor. 

Note 1st. — ^If the decimal places in tlie divisor be more 
than those in the , dividend, annex cyphers to make them 
equal. 

2d. If, after dividing, there be a remainder, cyphers ihay 
be annexed to the remainder and the diviliiion continued. The 
cyphers thus added are decimals. 

3d. If the decimals in the divisor and dividend are equal, 
and there is no remainder after dividing, the quotient will, be a 
whole Rwnabet. 

4th. If the figures in the (Quotient do not equal the excess 
of decimal places in the dividend over those of the divisor, 
supply the defect by prefixing cyphers. 

5th. To divide the decimal number by 10, 100, 1000, &c., 
it is necessary only to remove ^e point as many figures to the 
left, as there are cyphers in the divisor. 

Ex. 1. Divide 34.317 by 21.75. 

PERFORMSn. 

2 1.75^34.3 1 7(1. 577 + 
21.75 



12 567 
10 8 7 5 . 

16920 
i 5 » 2 5 

16950 
15 225 



17 2 5 remminder. 

In the solution of this example, two cyphers hare been ad- 
ded to the remainders of the dividend. By Note 2d, the 
whole number of decimals in the dividend is therefore five, 
and tfaete are two in the divisor ; tbree should, therefore, be 
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cut off from the quotient. The plus sign in the quotient al- 
ways implies a remainder. 

k , 2. Divide 3O515.S0 by 100, Ans^ 305,1650. 
For the solution of the prteeding tovtm, see Note 5th. 

3. Divide 483.125 by 386.5. Ans, 1.25. 

4. Divide 198.15625 by 186.5. Ans. 1.0625. 
6. Divide .56 by 1.12. Ans, .5. 

6. Divide 99.99 by 33.3. Ans, 3.0027.+ 

7. Divide 1.00 by .12. Ans. 8.333.+ 

8. Divide 14326.16 by 1.33. .A»*. 10770.72 1.4- 

9. Divide 36.5 by 10. Ans, 3.65. 

10. Divide 36.6 by 100. ^n^. .365. 

11. Divide 981 by 1000. Ans. .981.' 

1-2. Divide 543.67 by 3.46. Ans. 157.13.+ 

APPLICfATION. 

1. If 36.34 bushels of com grow on an acre, how many 
acres will produce 674 bushels ? Ans, 17.804 acres. 

2. If 6 yards of cloth cost $^4.48, what was the price per 
yard ? Ans. $4.08- 

3. Bought 56.87 yards of cloth at $2.31,per yard ; what was 
the whole cost ? Ans, $131.3697. 

4. The first of three men possessed $685.423 ; the second, 
$746.03 ; and the third, $10d64;273. How much had they 
all? Ans. 12295.726. 

5. What cost 9.6 yards of cloth at $6.42 per yard ? Ans. 
$61,632. 

6. If a man earn 2 dollani 2 milk per day, how much 
would he earn in 93.5 days t Ans, $187. 1670. 

7. What cost .675 of a c<Nrd of wood at $3 a eord ? Ans* 
2.025. 

8. If a yard of cloth cost $5.5625, how miack will .25 of a 
yard cost ? Ans. 1 .3906. 
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REDUCTION OF VULGAR AND 
DECIMAL FRACTIONS. 

The value of, a vulgar fractioti is the quotient arising ftom 
dividing the numerator by the dep,6minator. Therefore, 

CaSB 1st. ^To REDUCE A VTTLGAR FRACTION TO A DECIMAL. 

'RiShJi.^^Annex cyphers to the numerator , and divide U by 
the denominator, 

Note.-^K the given fractioa be proper, the quotient will 
always be a decimal, and Will consist of figures equal in num« 
ber to the cyphers annexed ; or, if the number of figures be less, 
cyphers must be {nrefixed to complete the number. 

Ex. 1. Reduce f to a decimal. 

0P£<t.ATI0N. 

.4)3.00 

. 7 5 the decimal required. 

2. Reduce ^ to a decimal. 

OPERATION* 

5)1.0 ' 

• 2 the decimal reqliired. 

3. Reduce i to a decimaL Ans, .333.+ 

4. Reduce 1^ to adedmal. Ans. .12d» . 

5. Reduce ff to a decimal. Ans, .9375. 

6. Reduce ^ to a decimal. Ans^ .1. 

7. Reduce r|to a decimal. Ans. .923.+ 
. 8. Reduce -^ to a decimal. Ans. .9-. 

9. Reduce | to a decimal. Ans, .666, + 

Case 2d. — To reduce a decimal to a vulgar fraction. 

Rule.— Write d'ovm the given decimal as a numerator , and 
for a denominator, write 1 mth as many cyphers annexed ets 
there are figures in the numerator, and then red%tce the fraction 
to its lowest terms. {See remarks introductory to Decimals,) 



I 




HEDirCTION OF FEACTIONS. ISS 

1. Reduce the decimal .125 to a vulgar fraction. Per- 
formed, ^j^^, ^ee Case 1st, Vulgar Fractions,) ^^^-^^ 
^, and again, ^-^25:^^, Ans. 

2. Reduce .75 to a vulgar fraction. Performed, ^^^-7-25 
=J, Ans, 

3. Reduce .9385 to a vulgar fracticHU Ans, |^« 

4. Reduce .2 to a vulgar fractioii. An»* -J^. 

5. Reduce .16 to a vulgar faction. Ans. ^. 

6. Reduce .25 to a vulgar frac^ion.^ Ans. |.' 

7. Reduce .46 .to a vulgar fraction. . Ans, -Af. 

8. Reduce .55 to a vulgar fraction. Ans, ^. 

9. Reduce .8 to a vulgar fraction. Ans, f. 

10. Reduce .24 to a vulgar fraction. Ans, 

11. Reduce .945 to a vulgat fraction. Ans, 

12. Reduce .844 to a vulgar fraction. Ans, 

Case 3d. — ^To reduce lower denominations to decimals 

OF Ar HIGHER. 

Rule 1st.— VTrtte dovm the' severed denominations which are 
to be reduced to decimals tf a higher denominationf one (ihm>e 
another^ with the lowest uppermost ; then divide each denominop 
tion^ commencing with the lowest^ by that number which is re- 
guired nf each to make a unit of the nesd higher denomination, 
0nd at each division place the-^uotient as. a decimal on the right 
of the next higher denomination. The nuhiber last obtained 
will be the required decimal. 

Note. — It will be.obvious that the division of the low:est de- 
nomination must be efiected by adding cyphers to that denmni- 
nation. Cyphers must also be added to each higher denomi- 
nation to reduce them, uoless the decimal figures previously 
obtained be sufficient 

The reason of the above rule is readily shown. Suppose it 
is Tequired to reduce 7 pence to the fraction of a shilling. The 
fraction would be -At, because the shilling is divided into 12 
equal parts, and 7^ of these parts ar^ taken, and this vulgar frac- 
tion is reduced to a decimal by adding cyphers to its numera- 
tor and dividing by its denonnnator. (See Case Ist of Deci- 
mals.) 
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JBx. 1* Reduce 78. 6d. totbe dedaial of m pound sterling. 
The statement would be, ^ L* That is, the 6 d. is to be divi- 
ded by 12, aad tho' 7 s. by 20. This must be effected by 
adding bypliers. 

OPBRATTON. 



12 
30 



6.0 
7.6 



. 3 7 6 ^required decimal. 
2. Reduce 9 d. 2 qr. to the decimal of a pound sterliAg. 



4 
12 
20 



OPERATION. 
2.0 

9.5 

.7 9^ 1 e 6 e 



, Ans. .0395833+ 

RvLS 2d.'^Redu€9 th$ given munUUy to %t$ bneest denomi" 
nation, and divide it hy^ a wrtk of the defU>nAnation of the re* 
fuired fraction,' reduced to the eame denomination* 

£x. 3. Reduce 10 s. 9d. dqr. to the decimal of a pound 
sterling. 10 s. 9d. 2qr.?=518qr^ ^ and by the rule, 518 qr. 
are to be dirtded by 1 £• reduced to qr. vis. fby 960 qr. 
Therefoitft, f^f is the fractional taivw&c, and 518-t-960=: 
.539583+, Ans. 

To understand the above, operation the scholar should re* 
member that 10 s. 9 d. 2 qr. or 518 qr. are to be divided into 
as many equal parts as there are farthings in 1 iS.=960 qr., and 
one 6i these parts =111, or the decimal .539583.+ 

4. Reduce 9 s. 8 d. to the decimal of a pound sterling. Ans, 
.4833,+ 

5. Reduce 3 qr. 16 lb. to the decimal of a cwt. ? Ans, 
.8928571.+ 

6. Reduce 16 £, 12 s. 8 d. to a decimal expressicm. Ans. 
16.633333.+ 

7. Reduce 3qr. 2na. to the decimal of a yard. Ans. .875. 

8. Reduce 2 roods and 20 rods to the decimal of an acre. 
Ans. .625. 
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• ■ 

■ % 

9. Reduce 3 fbrlongs 16 rods to the decimal of a mile. 
Ans, .425. ■ 

10. Reduce 12 houn, 15 minutes, and 30 seconds to thedeci* 
malofaday. Ans. .51076,+ 

1 1 . R<^duce 2 cwt. 3 (p, 24 lb. to the decimal of a ton. Ans. 
.14821428. 

r 

Case 4th. — ^To find the value of a decimal in integers 

OF LOWER DENOHII^ATiONS. , 

RtTLB.— ^i&fu2lf]p/y the decimal hy the number required to re- 
duce it to the next knoer denomination^ and from the right 
hand of the product cut, off as many figures as there are in the 
given decimal. The figures on the left of i§ie point will he 
integers of the denotnination next below that given. « Proceed 
in the same way through all the denominations, and the figures 
on the left of the several points Will be ^ answer required. • * 

This nde being directly the reverse of the pteceding, needs 
no explanation. ' 

Ex. 1. 'What is the value of the decimal ;5638 of a pouqd 
steiling? 

OPERATION. • - * 

.5638. ■./ 

20 . 

> ^ 



1 1.2 7 6 Op= the shillings and decimals of a slulling 
.12 in .5638 of a pound sterling. 

3.312 Q::;=ihe pence and decipnals g[ a penny in 
4 . .2760 of a shilling. 

1.248 Os£^ earthings and decimals oi a far* 

fhing in .3120 of a penny. 
The value of the abpve decimal in shillings, pence, &c. is 

11 «. 3d. 1.2480 qr. 

» • 

Note. — ^The integers on the left of the points are the num- 
bers which compose the answer. 

2* What is the ?alue of .75 of a pound steriing? Ans. 15s. 
3. What is the value of .53854 of a pound ateiiing ? Ans. 
10 s. 9 d. 1 qr. nearly. 
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4. What is the ralue of .625 of an aero ? Ans. 2 roods, 20 
rods. 

5. Wh^t is the value of .148712678 of a ton ? Ans. 2 cwt. 
3qT. 251b. I02.+ 

6. What is'the value of .676 of a cuFt. ? Ans. 2 qr. 191b. 

11 0Z.+ 

7. How many furlongs, &c. in .425 of a mile ? Ans. 3 Air. 
16 rods. 

8. How many quarters, &c. in .66 of a 3rard ? Ans. 2 qr. 
2 nails, 1.26 inches. 

9. How many roods, Sic, in .321 of an acre ? Ans. I rood, 
11 rods, 10 yd. 8 feet 

• 10. What is the value of .875 of a hogshead of wine ? Ans. 
55 gal. 1 pint. 

11. What is the value of .875 of a yard T Ans. 3 qr. 2 nails. 

12. What is the value of ,9 of an acr0 ? Ans. 3 roods, 24 
rods. 

CtnssTioifs. — How have we contemplated the unit as divided in the 
preceding rulel How are we to regard it as divided in this rule P In 
what ratio do the several divisions in decimals decrease 1 What are 
they called 1 What relation is there between integers and decimals t 
What is the only important consideration whidh has not already heen 
explained? Bow many terms are required to express decimals 1 
How may that term be regarded 1 Repeat the table of wliole numbers 
and decimals. Of what does the denominator of decimal fractions 
always consist 1 Qow do C3rphers added to the right of a decimal, 
affect its value 1 Give the illustration. HoW do cyphers placed on 
the left of a decimal affect its value 1 Give the illustration. How do 
decimals and the denominations of federal money correspond 1 How 
do we reduce dollars^' to cen^sl 'How do we reduce them to mills? 
How do we reduce cents and mills to dollars 1 What is the rule for 
theaddition of decimals 1 What is it for subtractingr decimals 1 What 
is the rule for muUwJying dfecim^ls 1 How does division stand related 
to multiplication 1 What is the rule for division of decimals 1 What 
is the rule for pointing off'decimals in addition of decimals % What 
in subtraction! What in multiplication? And what in division? 
On what does the value of a frattion depend ? What is the rule for 
redncing vulgar fractions to decimals 1 What is Case 2d ? What is 
the rule for it ? What is Case 3d ? What is the rule ? What note 
follows the rule? Explain the nature of the rule. What'ls the 
second rule ? What is Case 4th ? What is the rule for it 1 What 
note follows the rule 1 



' ,i . 
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REDUCTION OF CURRENCIES. 

The currency of the United States was originally pounds> 
shillings, and pence, the same as in England. This, however, 
was abolished by an act of Congress, in 1786, and Federal 
Money, consisting of dollars, cents, and mills, was adopted. 

The following table gives the value of the dollar in the old 
currency of several states : 

In the New England, Virginia, Kentucky, and Tennessee 
currency, $l=6s. and 1 £.=20s. ; therefore, 1 jC.ss:^ or ^ 
of $1 ; or $l=T%of 1£. 

In New York and North Carolina currency, $l=8s. and 
liB.=20s. ; therefore, 1 £.-^=^ of $l,or $l=f of 1 £. 

In New Jersey, Pennsylvania, Delaware, and Maryland 
currency, $1 =7s. 6 d.=90 d. 1 £.=z20 s.=240 d. ; therefore, 
lJe.=V^o=f of$l. Or,$l=|of 1 £. 

In South Carolina and Georgia currency, $l=:4s. 8d.=: 
56 d. and 1 iB.=20 s.=240 d. ; therefore, 1 £.=^o=y of $1, 
or $l=^of l£. 

In Canada currency, $^=58.; therefore, 1 £.=:^ of $1, or 
$l=iofljer. 

That the scholar may understand why the doUar is com- 
posed of a different number of shillings and pence in the diffe- 
rent states, it is necessary only to say, that these states (or 
colonies, as they were at first called) originally issued each 
their own money, in pounds, shillings, and pence, the value of 
which soon depreciated. This depreciation was greater in 
some states than in others ; and hence, when federal money 
was adt^ted, more of the old currency was required in some 
states than in others, to equal the dollar of the new curren- 
cy. The value of this dollar was 4 s. 6 d. sterling money, 
or English currency ; while 6 s. New England currency, 8 s. 
New York, 7 s. 6 d. New Jersey, and 4 s. 8 d. Georgia cur- 
rency, were required to equal the same value. 

To understand changing these several currencies to dollars, 
cents, and mills, the scholar needs to examine carefully the 

14 
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preceding table. He will there observe that in New Eng- 
land currency 1 £.=y of $1. Therefore, if pounds of that 
currency be multiplied by 10, and the product divided by 3, 
they will be changed to federal money, or dollars, cents, and 
mills. A similar explanation is applicable to other currencies. 

Note. — ^If the given money consist of pounds, shillings, and 
pence, reduce the shillings and pence to the decimal of a 
pound, (see Case 3d of the Reduction of Vulgar and Decimal 
Fractions,) and then proceed according to the following rule : 

Rule. — Notice from the preceding table what fraction of one 
dollar makes I £, of the given currency, and multiply the given 
sum by that fraction ; that is, multiply it by the numerator and 
divide the product by the denominator. 

Ex. 1. Reduce 72 £* New England currency to federal 
money. In N. E. currency, the pound =:\p of one dollar; 
theieiore, 

7 2 
1 



3)7 2 

$ 2 4 Ans. 
2. Reduce 75 j5. 6 s. 8d. N. E. currency to federal money. 



12 
20 



8.0 

6.6 6 6 6 + 

.333 3:r:the decimal value of 6 s. 
« 8 d. ; therefore, 

7 5.3 3 3 3 

1 



3)7 5 3,3 3 3 
$2 5 1.1 1 1 Ans. 



3. Reduce 15 £• 6 s. 6 d. New York curr^cy to federal 
money. 
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12 
20 



6. 
6.5 



.3 2 5= the decinu^ ralue of 
68. 6d. ; therefore, 

1 5.3 2 5 
5 



2)7 6.6 2 5 



$ 3 8.3 1 2 bAns. 

To abbreviate, the given operation by canceling, the follow- 
ing Ttle may be adopted : 

Rule for canceling. — Place the given sum above a kan* 
Monial Une^ and, noticing as before tAat fraction of a doUar 
makes 1 £.of the given currency j write its numerator above the 
line^ and its denomnator below ; then cancel^ irw^tp/y, and 
divide* 

4. Reduce 48l £. 10 s. 6 d. New England cunency to fede* 
ral money. 



12 
20 



6 
1 0.5 



• 5 2 5=:decimalvahieoflOB.6d. 
16.176 

Therefore, ^^Jl^J?, and 16.175 Xl0=fl61.75. 

5. Reduce 240 £. New Jersey currency to fedmal money. 

o . . ". 340. 8 

Statement^ ^y — 

80 

Canceled,^:^, and 80 X 8=:$640, Ans. 

6. Reduce 243 £. New Jersey currency to federal money. 
Ans, $648. 

7. Reduce 150 £, South Carolina currency to federal 
money. Ans. $642,857.+ 

8. Reduce 27 £. New England cunency to federal money. 
Ans. $90. * 
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9. lleduce 304 £. 12 s. 9 d. New England currency to fede- 
ral money. Ans, $1015.458. 

10. Reduce 80 £• New York currency to federal money. 
Ans, $200. 

11. Reduce 84 iS. 10 s. 64- New Jersey currency to federal 
money. Ans, $225.40. 

12. Reduce 100 jT. New Jersey currency to federal mioney. 
Ans. $266,666.+ 

13. Reduce 16 £• Canada currency to federal money. Ans. 
$64. 

14. Reduce 96 £• Nora 8cotia currency to federal money. 
Ams. $384. 

15. Redtce 112 X. Georgia currency to federal money. 
Ansx 480. 

16. Reduce 365 £. 10 b, 6d. New York currency to federal 
money. Ans. $913,812.+ 

17. Reduce 29 £• 12 a. 8 d. Canada currency to federal money. 
Ans. $118,533.+ 

18. Reduce 276 £. 10 a. 3d. South Carolina currency to 
federal money, ^n^. $1185.053.+ 

19. Reduce 45 £. 12 8. New Jersey currency to federal 
inoney. Ans. $121.60. 

20. Reduce 42 £• 68. New England currency to federal 
money. Ans. $141. 

The scholar will now reverse the preceding, that is, he will 
.change Buy sum of federal money to either of the preceding 
currencies. To do this he must adopt the opposite mode c^ 
operation! Therefore, 

. . Rule. — Notice firom the preceding table, what fraction ofl£. 
of the required currency makes $1 ; then multiply the given sum 
by the numerator of that fraetion^ and divide the product by the 
denominator. 

Ex. 1. Reduce $161.75 to pounds, shillings, and pence, 
New £ngl«nd currency, , 

PERFORMED. 

16 1.75 
3 



4 8 5.2 5-7-10=48.525 £. 
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Now to find th)B tbIus of tke decimal .525, (gee Caee 4tfa, 
Decimal Fractions,) .525x20=10.500 8. and .500xl2s3 
6.000 d. ; therefore the required poqnds, shiUingB, &c^ are 
4B£. 10s. 6d. 

2. Reduce $38.3125 to pomids, shillings, and peace. New 
York currency. 

3 8.3125 then, .325 snd 5 

2 2 12 



5)76.6250 6.5 OshilUBgii, 6.0 Od. 

15.3 2 5 Therefcre, 15ir.69. 6d.i8lhaaD8wer. 

These sums may also be solved by canceling. Take the 
fidlofwing rule : . 

Rule FOR CAKCEi,mGr.-^P/ac« the^wen dollars^ cents j and 
millsy ahwe a hdmzatUal /tn«, and, noticing as hefare whatjirac^ 
turn of I £, of ike required currency makes $1, place ike name* 
e'oior of tke fraction ahove tke line, and tke denominator below. 
Ca7icei,multiply, and divide for tke ansv)er\ , 

3. Reduce $95.75 to pomida, shillings, fte. in New Eng* 
land currency. Ans, 28 £, 14b. 6 d. 

Statement, 



10 

4. Reduce $648 to pounds. New Jersey currency. Ans. 

243 ie. 

648. 3 

Statement, -g — \ 

5. Reduce $642,857 to pounds. South Carolina currency. 

Ans. \m£. 

6. Reduce $578 topeunds, Ac. New York cunrency. Ans. 

231 jS. 4 s. 

7. Reduce $580 to pounds, dz;c. Canada currency. Ans 
145 i&. 

8. Reduce $742.50 to pounds, Ac. New England currency 

jln^. 222£. 15 s. 

9. Reduce $21,758 to pounds, &c. New iQngland currency 

Ans. 6X. 10 s. 6d. 2qr.+ 

14* 
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. 10. Reduce $141 to pounds, &e. New England cuirency. 
Ans. 42 £. 6 8. 

11. Reduoe $250 to pounds, ^c. Can^ cum^ncy. Ans. 
62^.108. 

12. Reduce $121.60 to pounds, &c. New Jersey currency. 
iln«. 45£. 128. 

13. Reduce $475.75 to pounds, d^c. New York currency, 
iliw. 190je..6s. 

14. Reduce $89.54 to Soutk Carolina currency. Ans. 20£, 
17 8. 10 d. 

15. Reduce $75 Cp pounds, &c. New England currency. 
Aiw. 22ie. 10 s. 

16. Reduoe $384 to {x)Unds, ^c. Nova Scotia currency. 
Ans. 96 £. 

dvEsnoNs. — What was the original eiurency of the United States? 
When this was abolishedi what currency was substituted 1 What are 
the denominations of federal money 1 What i& the value of the dol- 
lar, New England currency 1 What fraction of a dollar does the 
Sound of that currency equal "i What fraction of a pound does the 
ollar equal 1 Similar qqesticHis should be asked relative to the cur- 
rencies of the other states. The scholar may explain why it is that 
the dollar is composed of a different number of shillings and pence ia 
the different states. What note precedes the rule 1 What is the rnl6 
for bringing pounds, dtc. into dollars') How are the terms arranged 
ibr canceling! What is the rule for brin|^ng dollars into pouMs, 
4tc.1 What i« they rule for canceUagl 



SIMPLE INTEREST. 

• • " • ' . ' 

Interest is an allowance made for the use of money. 

It is conq>uted at a certain rate per cent. ; that is, at a cer- 
tain nuniher of dollars far the use of a hundred for one year. 

If the sum on interest be more or less than $100, or the 
time during which it draws interest, more or less than one 
year, the sums paid as interest must be in proportion both to 
the time and the sum lent. 

For illustration: if $100 be borrowed for one yeiar, and if 
the interest allowed be 6 per cent., the interest for one year 
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will be $6. Now, if twice that sum, viz. r$200.; be borrowed 
for the same time, or if the- same sum be borrowed for twice 
that time, vi^. for two years, the interest will in either case 
bft twice that sum, viz. $12. Again, if twice the sum be 
borrowed for twice the time, that is, if S200 be borrowed for 
two years, the sum to be paid as interest wi)l be increased 
four-fold ; or it would be 6 x 4= $34. 

The scholar will carefully notice the following particulars : 

1st, The principal is the money lent, or the sum on which 
interest is paid. 

2d. The interest is the money paid for the use of . the 
principal. Legal interest is that established by law. In the 
New England states, it is fixed at 6 per oent. ; in New York, 
at 7, and in Louisiana, at 8 per cent. 

3d. The amottnt is the sum obtained by adding the interest 
to the {^nncipal, 

4th. The rate per cent, is always a decimal of two places, 
when expressed by cents, and of three, when expressed by 
cents and mills. 

Case 1st.— To cast interest on any sum for one or more 

yEARS. 

Rule. — Multiply the principal by the rate per cent, written 
as a>deeimaly the product will he the interest for one year ; 
which, being repeated as many times as there are years given, 
will be the required interest. 

Note 1st, — In all cases where no rate per cent, is mentioned, 
six per cent, is always implied. 

Ex! 1. What is the interest of $215 for one year,,\at 6 per 
cent.? 

It is obvious that the required interest wiU be 6 times 215 
cents, for it is 6 cents on each dollar. Therefore, 

2 15 ' 

.06 



12 9 cents=$12.90, Ans, 

On a note of $215, whicbhad been on interest two years, 
there would then be due $227.90 ; that is, $215 prindpal+ 
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^tl2.90]iilere8t=:$227.90,thesiiMn]nli. Therefore, the amoimt 
is famid by adding the principal and interest togedier. 

2. What is the interest of $47436 for 3 years, at 6 per cent, 
perannnm? 

OPSRATION. ^ 

47.86 
.06 



2.871 6=interest fi>r oneyear. 
3 



$8 . d 1 4 8=:intere8t for three yearsl 

To understand why 4 figures are cut off in this sum, the 
scholar should remember, that 1 cent is ^^ of a dollar ; and 
consequently, 6 cents are j^ of a dcdlar, which mm the same as 
.06. (See introductory remarks to Decimal Fractions.) 

- 3. What is the interest of $72.72 for 4 y^ars, at 6 per cent ? 
jitw. $17.45.+ 

4. What is the amount of $456 for two years ? Ans. 
$510.72. 

5. What is the interest of $146.31 for five years, at 6 per 
cent. ? Ans^ 43.893. 

6. What is the interest of $24.91 for 6 years, at 5 per cent. ? 
Ans. $7,473. 

7. What'is the interest of $222.46 for three years, at 3 per 
cent.? An^. $26,695.+ 

8. What is the amount of $42 for six years, at 3 per cent, t 
Ans. $49.56. 

9. What is the amount of $566.^3 for one year, at 5 per 
cent, t Ans. $594,646.+ 

10. What is the amount of $1567 for 9 years, at 2 per cent, t 
Ans. $1849.06. 

Case 2d. — ^When the time consists of tears akd months. 

LawM interest in the New England states is 6 per cent, 
per annum ; that is, it is 6 cents for 12 months, or i cent per 
month on a single dollar. Therefore, 

RtTLE. — Reduce the given years to months^ and add the given 
months; then with hd^this number of months as a multiplier ^ 
multiply the given sum. The product wiU be the interest fir the 
whole time. 
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Nate 2d. — ^It is obvious that half the whole number of mcmths 
in the given time, is the same as the number of centi^ on a 
dollar for the whole time, when the interest is at 6 per cent. ; 
for, from the above remark, the interest of one dollar for one 
month is evidently ^ per cent., therefore, the whole number of 
months divided by 2, must determine the number of cents on 
each dollar for the whole time. If, in taking half the number 
of months, there be an odd one, the interest for that odd 
month will be ^ cent, or 5 mills. 

Ex. 1. What is the interest of $220 for 2 years and 6 
months, at 6 per cent. ? 

2yr. 6 months =30 months, and 30-^2=15. The interest 
on each dollar for the whole time is, therefore, 15 cents. Con- 
sequently, $33 is the interest of the given sum. 

220 
.15 



110 
226 

$33.00 Ans. 

2. What is the interest of $756.20 for 1 year and 3 months, 
at 6 per cent. ? 

1 yr. 3 mo. =15 months ; therefore, 7^ cents, or 7 cents, 5 
mills, is the interest pn each dollar for the whole time. There- 
fore, 

756.20 
.0 75 



37 8 1 
52 9 34 



5 6.7 1 5 Arts. $56,715. 



Note 3d, — If the interest be requited at some other than 6 
per cent., first cast it at 6 per cent, by the preceding rule. Then 
divide the interest so found by 6, and the quotient will be the 
interest of the given sum at one per cent, for the time speci- 
fied ; and this multiplied by the given per cent., will be the re- 
quired interest. 
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3« What is the interest of t656 at 8 per cent, per annum, 
for 3 years and 4 months ? 

3yr. and 4 ]no.:=:40 months, and 40*^2^=20, the per cent, 
for the whole time. Therefore, 

656 
.20 



6)131.2 0=interest at 6 per cent. 

2 1.866 6= interest at 1 per cent. 
8 



17 4.932 8 —interest at 8 per cent., viz. 

$174,932.+ 

4. What is the interest of $37.50 for 3 years and 6 months, 
at 6 per cent. ! Ans. $7,875. 

5. What is the interest of $672 for 3 years and 8 months, at 
6 percent.? -4n^. 147.84. 

6. What is the interest of $872 for 2 years and 11 months, 
at 5 per cent. ? Ans. $54.25. 

7. What is the interest of $215.34 for 4 years and 6 months, 
at 3i per cent. ? Ans. 33.916.+ 

8. What is the interest of $350 for 2 years and 6 months, 
at 6 per cent. ? Ans. $52.50. 

Case 3d. — ^When the gfven time consists of teaes, 

MONTHS, AND DAIS'S. 

It was shown in the preceding case, that the interest of $1 
for one month was i cent:=:5 mills, whenever the rate is 6 
per cent. Now since 30 days are always allowed for a month 
in computing interest, 5 mills also equals the interest for!30 
days; and 30—5=6, the nmnber of day^ required for one dol- 
lar at 6 per cent, per annum, to gain one mUl. If, therefore, 
the number of da3rs given, be divided by 6, the quotient >will 
be the number of nulls to which the interest of one dollar 
will amomit during that time. Therefore, 

Rule. — Find the interest of one dollar for the given time, hy 
allowing half a cent for every month, and one mill for every six 
days ; the sum thus obtained will be the per cent, for the whole 
time. Multiply the principal by this, and the product will be 
the interest* 
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Note 4^A. — ^If the giyen days be less than 6, or if they be 
more, and in taklDg a sixth part of them, a number remain, 
(which in all cases will be less than 6,) the interest for those 
days will be a fraction of a mill ; that is, it will be as many 
sixths of a mill as there are days. 

Note 5th, — This rule always gives the interest at 6 per 
cent, per annum. If, therefore, any other per cent, be required, 
proceed as directed in Note 3d. 

Ex. 1. What is the interest of $150 for 1 year, 3 months, 
and 15 days, at 6 per cent, per annum ? 

Solution: 1 year and 3 months =15 months; the interest, 
therefore, for that time is 15 half cents ==:7i cents, or 7 cents, 
5 mills; and the interest for 15 days is 15-f-6=:2i mills; 
therefore, 7 cents, 5 mills +2^ mills =7 cents, 7i mills, which 
is the interest of one dollar at 6 per cent, for the whole time. 
Consequently, 

1 50 
.0 7 7i 



1050 
1050 
75 



$ 1 1.6 2 5=Ans, or interest required. 

2. What is the interest of $320 for 3 years, 4 months, and 
18 days, at 6 per cent, per annum ? 

Solution : 3 yr. 4 mo. =40 mon^. The interest for this 
time is .20 per cent, and for 18 days it is 18—6=3 mills ; 
therefore, 20 cents and 3 mills is the interest of one dollar for 
the whole time. Hence, 

320 
.203 



960 
6400 



$6 4.9 6 0=interest required, viz. $64.96. 

3. What is the interest of $75 for 1 year, 6 months, and 12 
days, at 6 per cent, per annum ? Ans. $6.90. 

4. What is the interest of $162 for 1 year, 8 months, and 15 
days, at 6 per cent, t Ans. $16,605. 
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5. What is the interest of $350 for 2 years, 3 months, and 
5 da]^, at 6 per cent. ? Ans, $47.54. + 

6. What is the interest of $275 for 3 years, 6 months, 
and 12 days, at 4 per cent. ? Ans, $33,866.4- 

7. What is the interest of $560 for 9 months and 20 days, 
at 6 per cent ? Ans, $27,066. + 

8. What is the interest of $420 for 2 years, 1 month, and 
27 days, at 6 per cent. ? Ans. $54.39. 

Note 6M. — If the interest of $100 for one year he $6, the 
interest of $200 for the same time, is obviously $12. Again, 
if the interest of $100 for one year be $6, for 2 years it must 
be twice as much, viz. $12 ; and for 3 years, three times as 
much, viz. $18. In casting interest, we are therefore to regard 
not only the principal, but also the time during which it is on 
interest. This may help the scholar to imderstand the follow- 
ing rule for casting interest by canceling. 

Rule por cancelino — ^and first, when years only a-re 
GIVEN. — Draiff a horizontal line, and write the sum on which the 
interest is to be cast, above it. On the right of this, also above 
the line, place the given time in years, and the rate per cent. 
Then place $100 below the line. Proceed to cancel, Sfc, ; the 
sum obtained will be the required interest. 

Ex. 1. What is the interest of $300 for 3 years at 6 per 
cent. ? 

300. 3. 6 
Statement, -rrrr — , 

It is obvious, that the interest of $300 for one year, will be 
three times as much as the interest of $100 for the same time; 
and that for 3 years, it will be three times as great as for 1 

3 

Rast 3 6 
year. The above statement canceled : ' '— ; and 3 X 3 X 

6=:$54, Ans. ^ . 

2. What is the interest of $350 for 4 years, at 5 per cent. 

per aiinum ? ^ 

«, , ^ 350. 4. 5 
Statement, — rrjr — . 

Canceled, — Tj^T' *^^ 35x2= $70, Ans. 



i 



'i 
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3. -What ia the inieieat bi $500 ier 5 ^eurs^ at 9 per cent, 
per annum. Ans. $225. 

4« What is the interest of $240 for 6 years, at 4 per ceitt. 
,, per annum ? -In^. $57.60. 

_ * - ' i 

Again, when the given nws passion's of tears anp 

MONTHS. 

•• f ■ * * - 1 

RnjLE. — Having reduced the given time to months, arrange 
the terms as in the preceding rvUe, and in addition to the terms 
there introduced^ place 12, tftie number of months in one -year, 
h^ow the line ; cancel^ ^c. 

Note 7tk — If the interest of $100 for one year be $6^ 
for two years it would be $12, &c. (See preceding note.) Con- 
sequently, for one year and six mbnths,4t Would he f <^ ^6=^, 
and for two years and nine months, \^ =^^ of $6, &c. These 
fractional expressions are obtained by reducing the given time 
to months, for the namerator, and making >12, the number of 
months in a year, the denpminalor. Henee we see the reason 
of the above rule. . ." 

< f 
£x. 5. What is the interest of $^60 for 2 years and 6 

months, at 6 per cent, per annum ? Solution : 2 years, 6 mon&s 
=30 months ; therefore, - - * -^ — . It wfflbe' observed that 

^.00. \a, 

the wh<^ timers f^ of « year. 

3 r ' ^ ' 

' Canceled, ^^ \ and 3 x 3 x 6 =$54, Ans. . 

6» What is the interest of $440 for 2 years and 4 months, 
at 6 per cent, per annum ? . * 

The time=f| of a year, therefore, ^'^- Ms* $61.60. 

7. What is the interest of $150 for 1 year and 6 months, at 
6 per cent, per annuiU ? 

Statement, ^f^ ^^ , Ans. $13.50. 

8. What is the i^ierest of $25.32, for 9 months, at 4 per 
cent, per annum ? . 

Statement, ' \^ ^ Ans» $0,759.+ 
15 
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9. Wbat is the inierest of $^75.76 for 4 yeats and 9 months, 
at 7 per cent. ? Ans. $124,936.+ 

10. What is the interest for $1500 for 3 yetirs and 4 months, 
at 6 per cent. ? Ang. #300. 

11. What is the interest of $175 for 4 years and 2 months, 
al 8 per cent.? ^n^. $58,333.+ 

Lastly^ when the time consists of years^ months, and 

• DAYS. 

'Rvt:E,'-^Reduee the years and months 'to months, and the 
days to the fraction of a month ; then placing this fraction on 
the right of the months, reduce the whole to an improper fraction. 
This expression will represent the whole time in months ; there* 
fore, having arranged the other terms as b^ore, write its nume* 
rat or ei>ove the horizontal line, -and its-denotninator below, and 
proceed cts before directed, 

iVbto-6M.-*As the. fractional expression of the whole time 
obtained by the preceding rule represents that time in months, 
12, the number of months in one. year, must be placed below 
the line, as before directed, to reduce those months to years. 

Ex. 1. What is the interest of $150 for 1 year, 3 months, 
and 1 5 day^, at 6 per cent. ? 1 year and 3 monthsr== 1 5 months ; 
.and 15 days=bi of a month; therefore, 15^ months is the 
whole time given, and this reduced to an improper fraction, 
equ^ds ^ of a month. Agreeably to the rule, we then have 
the following 

Statement, viz. . ^^ ^ . 

Canceled, ^-^^; then, 31 x3=93, and 2x2x2=8' 

2 2 

Therefore, 93H-8=$li.625, Ans. 

2. What is the interes^of $320 for 3 years, 4 months, and 

18 days, at 6 per cent, per annum ? 3 years and 4 months = 

40 months, and 18 da)rs= Jf =f of a mondi. The whole time 

is therefore 40|=:^^ of one month. 

' - 380.20 8. 6 . ^ 

Inerefore, j^^ — ^-^ is the statement. 
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The same canceled, <fec. is^^^ ; 203x8=1624 ; and 

5 ^ 

5x5=25. Hence, 16244-25= $64.96, Ans. 

3. What is the mterest of 8.75 for 1 year, 6 months, a^d 1 
days, at 6 per cent. ? Ans. $6,875. . , 

The time= V of a month, therefore, ^^~i. 

- "i 

Note 9tL — In interest, 30 days are always allowed for a month. 

In scdVing the following sums j the seholar can apply either 
of the preceding rules. 

4. What is the interest of 84.20 for 2 years, 1 month, and 
27 days, at 6 per cent. ? Ans. $54.39. 

,5. What is the interest of 880 for 1 year, 5 months, and 12 
days, at 6 per cent. ? Ans. $6.96. 

6. What is the amQiint of >$275 for 3 years, 6 months, and 
12 days, at 4 per pent. ? $313,866.+ 

7. What' is the amount of $560, for 9 months and 20 days, 
at 6 per cent. ? Ans. 8587.066. + v 

8. What is the interest of $50.11 for 1' year and 21 days, 
at 6 per cent.,? Ans. $3-18.+ - 

9. What is the interest of $340.50 for 3 months and 1 day, 
at 6 per cent. ? Ans. $5.16.+ 

10. What is the interest of $90 for 1 year, 2 months, and 6 
dayd, at 6 per cent. ? Ans. $6.39. 

11. What is the interest of $4119^20 for 1 year and 5 days, 
at 6 per cent. ? Ans. $250,584.+ 

12. What is the interest of $23.08 for 3 yeaars, 6 months^ 
aifd 22 days, at 6 per cent. ? Ans. $4.93.+ 

13. What is the interest of $439.50 for 1 year, 11 months, 
and 9 day», at 6 per cent. ? Arts, $51.20. 

14. What is the amomit of $28,for 9 years, 8 months, an,d 
3 days, at 6 per cent. ? Ans. $44,254. 

15. What is the amount of $42 for 5 years, 5 months, and 9 
days, at 5 per cent. ? Ans. $53,427. 

16. What is the amount of $50.50 for 1 year and 3 monthsr, 
at 3 per cent. ? Ans. $52,393.+ 

17. What is the amoimt 6f $300 for 1.6 years and 8 months, 
at 6 per cent. ? Ans. $600. 

1 8. What is the interest of $375.75 for 4 years and 9 months', 
at 7 per cent. ? Ans. 124.936. + - 



i 

I 

i 
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19. What is the interest of $^,75 for 12 years, at 6 per ceat. 
per annum ? Ans, $2.70. 

20. What is the amount of $75 for 6 years and 3 months, at 
6 per cent. ? Ans, $103,125. 

21. What Ib the interest of $63 for 1 year and 3 months, at 

6 per cent* ? Ans, $4,725. 

22. What is the interest of $156 for 2 years and 4 months, 
at 8 per cent ? Ahj. $29.12. 

23. What is the amount of $650 for 3 years and 2 months, 
at 6 per cent. ? Ans. $773.50. 

24. What is the amount (^.$128.30 for 1 year and 9 months, 
at 9 per cent. ? Ans, $148,507. 

25. What is the interest of $33.50 for 2 years and 6 months^ 
at 5 per eent. ? Ans. $4.1875. 

26. What is the interest of $150 for 2 years, 7 months j and 

7 dayB, at 6 per cent. ? Afis^ $23,425* 

27. What is the interest of $730 for 5 years, 9 months, and 
12 days, at 6 per cent. ? Ans. $253.31. 

28. What is the interest of $875.49 for 5 years, 8 monthis, 
and 20 daynyBX 6 per cent. ? " Ans, $300.58.+ 

29. What is the amount of $630 for 8 months, at 6 per cent J 
Ans. $655.20. 

30. What is the amount of $7342 for 1 year and 4 months, 
at 6 per cent. ? Ans, $7929.36. 

31. What is the amount of $750 for 9 months, at 7 per cent.? 
Ans. $789,375. 

32. What is the amount ^ 1|375 for 5 months and 15 da3rs, 
at 6 per cent. ? Ans, $385.31. 

33. What is the amount of $460.50 for 4 months, at 6 per 
cent.? iin J. f 469.71. 

34. What is the amount of $230.25, for 8 months, at 7 per 
cent.? Ans. $240.99& 

35. What is the amount of $764.50 for 3 years and 10 
months, at 6 per cent. ? Ans, $940,335. 

Case 4th.— To find the interest at six per cent, for any 

NUMBER OF DATS. 

r 

In computing interest, the month is reckoned at 30 days, 
and the interest of one dollar for that time at 6 per cent., as 
has already been shown, is i cent or 5 miUs ; hence for twice 
that time, or 60 days, it wouM be just one cent for every dol- 
lar on interest. We therefore have the following rule : 
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. Rule. — Consider the number of dollars given so many cents, 
end reduce these cents to dollars again hy removing the point of 
separation two places to the left ; the tesult will he the interest of 
the given sum for 60 days. Then, if the given days be more 
or less than 60, add to, or subtract from, the interest of 60 days, 
such parts of itself as the given days rehire, 

Ex. 1. What is the interest of $450.82 for 93 da3r8, at 6 
per cent per annum'?. 

SOLUTION. 

4.5082 =interest for 60 days. {See the rule.) 
2.254 1 ;= interest for 30 days, hemg half the int. for 60 days. 
22541 zzinterest for 3 days, being ^ of the int. for 30 days. 

$6.98771 =interest for 93 days. 

2. What is the interest of $4562 for 45 days, at 6 per cent, 
per annum ? 

80LUTI0K, 

45.62 =? interest for 60 days. 

22.81 =:interest df 30 days, or one half the int. of 60 days, 

11.405=interest of 15 days, or one half the int. of 30 iayn^ 

- • 

$34.215brintertst of 30+15=t45 days. 

In computing by this rule, 12 months of only 30 days each, 
are allowed for the year, equal to 360 days. It consequently 
gives -^ pait more than 6 per cent, interest. On small sums, 
and for short intervals, however, the difference is trifling. 

3. What is the interest of $420.72 for 120 days, at 6 per 
cent, per annum ? An*. $8.4 14.+ 

4. What is the interest of $56.74 for 25 dajrs, at 6 per cent 
per annum? Ans, $0,236.+ ' 

5. What is the interest of $156.36 for 96 day^, at 6 per 
cent per annum? Ans. $2.50.+ 

6. What is the interest of $1000 for 29 days, at 6 per cent 
per annum?' Ans. $4,833.+ 

7. What is the interest of $204 .for 40 days, at 6 per cent* 
per annum? An*. $1.36. , 

8. What is the interest of $472 for 18 days, at 6 per cent 
per annum ? Ans. $1,416. 

15* 
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Banking, — ^When a-promissor^riiote is presented at a bank- 
ing institution, if properly endorsed or otherwise seeured, it is 
received by. the officers of the bank as security, and so much 
money in their own notes is given in return as is equal to the 
face of the note after the interest is deducted for 3 days more 
than the whole time till pa3rment is promised. Hence, if the 
time specified be 60 days, the interest on the face of the note 
for 63 days is deducted, and the balance drawn from the bank ; 
then at the expiration of the 63 days, the whole face of the 
note is due. The 3 days added to the specified time of pay- 
ment, are called " days ofgrace^" 

_ * 

The precedmg rule is, therefore, a convenieht one for bank- 
ing Institutions. 

In solving the following sums,^ the scholar will allow << 3 
days of graced that is, he Will find hank discount for 3 days 
miore than are specified in the sum. 

* ■ > 

Ex. 1. What is ^e bank discount on $256 for 30 day^, and 
grace? . , ' 

SOLUTION. 

9 . 5 6=:dis9ount for 60 diLys. 



1 . 2 8= discount for 30 days. 
. 1 2 8=discouixt for 3 days grace. 

$1.40 8=required discount. 

Therefore, $256— $1.408= $254.59?, the sum to be drawn 
from the bank. 

2. How much money would be drawn from the bank on a 
note of $650, payable in 90 days ? 

6 . 5 0^ discount for sixty days« 
3 . 2 5=discoimt for thirty 4ays. 
.3 2 5=disco\Mit Iqr three days. 

10.07 5 =diacount for ninety ^hree days. 

Therefore, $650— $10,075 = $639,925, the money to be 
drawn. 

3. What is the bank discount on $1056.29 for 30 days, 
and grace? Ans, $5.81. ^ 

4. What is the bank discount on $756 for 90 days, and 
grace? Ans. $11,718. 
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5.. What is the bank discount on $676.19 for 25 days, and 
grace ? Arts. $3,155.+ 

6. How much money msiy be drawn cm a note o£ $692, 
payable 70 days after date, if. discounted at a bank ? Ans, 
$883,581. 

7. How mach. money may be drawn on a note of $1567.89, 
payable 120 days from date? -4n^. $1535.74S. 

8* What is the bank discount on $542.78 for 90 days, and 
grace? -47w. $8.41 3.4- 

9. WhaLis the bank discount en $195.77 for 60 days, and 
grace? -4iw. $2,055.+ . 

10. How much money may be drawn on a note of $726,. 
payable 80 days from date ? Ans. $715,957. ^ 

Case 5th. — ^Whkn thr honbt.on which the interest is 

TO be cast, is in rounds, shillings, JkND PENCE. 

Rule. — Reduce the- shillings and pence to the decimal of a 
poundf {see Case 3d, Dedmcd Fractions^ and cast the interest 
in the satne manner as when the principal consists of dollars, 
cents, and mills/ The decimal part of the answer may then be 
reduced to shillings and pence by Case, 4th, Decimal Fractions. 

Ex. 1. What is the interest on 42 £. 16 s. 6 d. for 1 year 
'and 6 months, at 6 per cent, per anniun ? 

' SOLUTION. 

12 6 ' .„ 

20 16.5 



. 8 2 5 = the d^cimalvalue of 1 6 s. 6d. 
1 yr. 6 mo. 3=18 mouths, and 18 -^2=^, the per cent* for the 
whole time. Therefore, , . 

4 2.8 2 5 i:. 
.09 ' 



3.8 5 4 2 5 jC.=: interest iii pounds and decimals. 

To find the value of the decimal : 

.85425 

20 



1 7.08 500 
12 



1.02000 
The answer, therefore, is 3j5. 17 s. 1 d. 
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2. Wlmtis the inteTest of d5£.'15s. 6d. for 2 yeais, 6 
months, at 6 per cent. ? '^ 

65 £, 15 8. 6d.=55.775 £. And 2 yr. 6 mo.=:30 inontlis= 
15 per cent, forthe whole time. Therefore, 

55.775 
.15 



278875 
55775 

8.3 6 6 25J6:. 



To find the value of the decimal : 

.3 6625 
20 



7.3 2 5 0=:shi]]ings. 
. 12 - ^ 



3.90 0=penee. 
4 



3.6 00 0=farthlng8. . 
Therefore, 8£. 7 s. 3 d. 3 qr, Ans, 

3. What is the interest of 21 £. 18 s. 4 d., for 3 years and 
4 months, at 6 per c^nt. ? Ans, 4 J£. 7 s. 8 d. 

4. What is ike amomit of 156£. 9s. 3d. ibr 1 year and 9 
months, at 6 per cent, t Ans. 172:£. 17 s. 9d. 3qr.4- 

5. What is the amount of 27 j£. 2 s. 6 d. 3qr. for 1 year 
and 10 months, at 6 per cent.*? Ans, 30 J£. 2 s. 2 d. 3 qr.+ 

6. What is the^ interest of 36 iS. 15 s. for 2 years and 3 
months, at 6 per cent. ? Ans. 4£. 19 s. 2 d. 2.8 qr.^ 

7. What is the interest of 45 £. 10 s. for 8 months, at 6 per 
cent. ? Ans. 1 £. 16 s. 4 d. 3.2 qr. 

8. What is the interest of 9£, 12 8. 6 d. for 2 years, 4 
months, and 12 ds^s, at 6 per cent. ? Ans. 1£. 7 s. 4 d.+ 

Case 6th.^ — ^When interest is required on notes or bonds 

ON WHICH PARTIAL PAYMENTS HAVE BEEN MADE. 

TluLE. — Cast the interest on the principal at the given 
rate per cent, up to the time of the first payment ; then, if the 
payment exceed the interest^ deduct the excess from theprincipal ; 
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but if it he less^ set both payment and interest aside, and cast 
the interest on the swne prineipai to the time of the next pay^ 
ment, or to the time of some payment, which, when added to the 
preceding payments^ will exceed the sum of interest then due, 
and deduct the sum of these payments from the amount of 
the principal. The remainder will form a new prineipfil, with 
which proceed as befqre, till the time of settlement. 

1. For value received, I promise to pay A, B. & Co., or 
order; fifteen hundred dollars on demand, with interest. 
Jan. 1, 1825^ John James. 

9 

On this note are the following endorsements : .Oct 1, 18^5, 
three hundred dollars. July 1, 1827, four hundred atid 6fty 
dollars. Sept. 1, 1828, six hundred and fifty dollars. What 
was due on settlement, July 1, 1830 ? 

The principal on interest from Jan. 1, 18^5, ..... $1500.00 
Interest from Jan. 1, 18S5, to Oct. 1, of the lame year, 9 mo. 67.50 

1567.50 
The payment being more than th^ interest, Redact it^ . . 300.00 

Remainder, forming a new principal, . . . « ^ . . . 1267.50 
The interest from Oct. 1, 1^, to Joly 1,, 1837, 1 yr. and 9 mo. 133.87 

1400.587 
I>eddct second payment, because it is more than the interest, 450.000 

Remain4er, forming a new principal, ..«;.... 950.587 
Tbe interest from July 1, 1837, to Sept. 1, 1838, 1 yr. and 3 mo. 66.541 

1017.138 
Deduct the third payment, «...». ^ ,. ^ . . 650.000 

Remainder, forming a new priiicipal, 367.138 

The interest from Sept. 1, 1638, to July 1, 1830, the time of 

settlement, 40.384 

Ans. $407,513 

SOLUTION BY CANCELING. 

yr. m. d. 
1825 10 1 
1825 1 1 



.#• 



9 time till first payment. 

^, ^ 1500. 9. 6 ^ , , 15m. 9. 15 

Therefore, —- ,^ . Canceled, -^r-r^r" 

100. 13 ' laa. IS 

3 
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and 15x9h-2c:$67.50, the intereBt ^ first payment ; and 
1500 + 67.50 = 11567.50, amount; and 1567.50 — ^300= 
$1267.50^ the joew principal. 

yr. mo. d, 
1827 7 1 
1825 10 1 



. 1 9^ 0=time from Ist to 2d pa3nnent. 

«*.*-.«*^..* 1367.5 0. 21. 6 r-,^^,1^ 1267.50. 21. a 
Statement, ^jj^ j^— . Canceled, -^^ ^^ ; 

2 
1267.50 X 21 -f-200= 133.087, the interest till 2d payment; 
then, 1267.50+133.087=1400.587, and 1400.587—450= 
950.587, the new principal. 

yr. m. d. ' 
1828 9 1 
1827 7 1 



1 2 . 0=time from 2d to 3d payment. 

7 

«, , , 950.587. 14. 6 >^ , , ^50.587. U. R 

Statement, — j^g — jj— . Canceled,, ^^ ^^ ; . 

s 

and 950.587x7-?- 100=66.541, interest till the 3d payment, 
and 950.587+66.541 = 1017.128, and 1017.128— 650=367.- 
128, the new principal. 

yr. m. d. 
1830 7 1 
1828 9 1 



110 0=time fran 3d payment to settlement. 

11 

Cf..* ^ ♦ 367.128. 22. 6 ^ , , 367.128. 1881. 151 

Statement, --tt^ — r^— • Canceled, 



100. 12 ' ' 100. 

and 376.128x11-^100=40.384, interest till tune of settle- 
ment, and 367.128+40.384= $407,512, answer, or sum due 
on settlement. 

2. 1 have in my possession a note, dated April 15, 1833, for 
$2150.25, on which are the following endorsements : Nov. 8,, 
1834, $500.00; Sept. 1, 1835, $723.64; January 1, 1837, 
$378,295 ; and Oct. 29, 1837, $850.00. What amount was 
due on this note, April 15^-1838 ? Ans. $138,337. 
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3. On ^ not^ of $767.95, given Dec. 25, 1827, and drawing 
interest after ninety days, were the following endorsements : 
JaK 1, 1830, $75.00 ^ March 25^ 1831, $665.25.' What was 
due Jan. 1,1833? ^» jr. $294,118. 

Bdstoit, Jan. 13, 1809. 

4. On ^mand, I- promise, to pay J. Anderson, or order, one 
thousand: nve hundrftd eighty-five and '?I,bo dollars, with in- 
terest, for value received. 

Received May 5, 1812, $863.12. 
Received May 7, 1814, $221. 
^ - Received July 21, 1815, $1009.03. 

Will the scholar determine whether the note, is fully paid ? 

6. What was due on a note pf $2100, dated June 15, 1820, 
on settlement, June 15, 1830, the followmg ^ums being en- 
dorsed on the back of it, vi2. June 30, 1824, $750, and Sept. 
30, 1828, $1200, on interest at 6 per cent. ? Ans, $1249.527. 

6. For value receiyedof- A. B., I promise to pay hijn, or 
order, seven hundred and fifty dollars, with interest at 6 per 
cent.? 

/aa. 1,1824. - . M. S. 

On the above were the following payments endorsed : April 
1, 1826^ one hundred and fifty cloUars; July 1, 1829, four 
hundred and fifty dollaj^s. What was due oil settlement, Sept. 
1, 1832? Ans. $461.7J. + . 
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Compound Interest is that which is computed annually, 
and immediately added to the principal. The amount of each 
year, is made the principal for the succeeding year. 

Rule. — C<ist the interest tit the given rate per cent, for the 
first year^ by multiplying hy that rate per cent., and make the 
amount the principal for the second year* Make the amount 
of the second year, principal for the third;, and the amount of 
the thirds the principal for the fourth, Sfc, through the whole 
number of years. From the amount thus obtained, subtract the 
principal ; the remainder will be the Confound Interest. 
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£x. U WbBiJM ]thetx)inpouiid intend of t256 ibr 3 years, 
at 6 per cent ? . 

.256. ' 

.06 



15.36 interest. - n 

2 5 6.00 principal added. . 



2 7 1.36 principal for 2d year. 



1 6^, 2 8 1 6= interest of 2d year. 

2 7 1.3 6=:principal of 3d year added. 

Ill «■ 1 1 I I 

2 8 7.6416 principal for 3d year* 
.0 6 



1 7.2 6 ^49 6 interest -of 3d year. 

2^7.64 1 6 prinfeipal. ^ 

,^_^_ _^___ "> 

3 4.9 9 6 amount of 3d year. 

2 5 6. OsO =tbe original priiftcipai jsufotracted. 

4 8.90 compound inte^c^st on $256^ for 3 yQars. 

2. What is the compound interest of $450 for 3^ years, at 6 
percent.? ^w. ♦85.957.+ 

3. What is the compound interest of $50 for 3 years, at 5 
percent.?, An*. $7,881.+ ' 

4. What is the compound interest of $400, at 6 per cent, for 
4 years? An*. $104.99.+ 

5. What will $675 amount to ai compound interest, in 3 
years and 6 months, 6 at per cent, per annum ? Ans. $828.- 
053.+ ^ I 

6. What is the amoipat.of $40.20 at 6 per cent, compound i 
interest, for 4 years ? Al«j. $50.75.+ 1 

7. What is the amount of $63 at 6 per cent, compound in- 
terest, for 2 years ? Ans\, $70,786.+ ; 

8. What is the compound interest of $127«85;f<Nr 3 years, | 
at 6 per cent. ? ^ An^. 24.421.+ 
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COMMISSION. 

Commission is an allowance made by merchants and others 
to an agent for buying and selling goods. This allowance is 
usually a certain per cent, on the amount of money receiyed for 
the sales effected^ or on that expended in making purchases. 
The only respect in which it differs from interest, is, that in 
computing commission no regard is paid to time ; hence, 

Hvix.^-^Muhiply hy the rate per cent, 

Ex. 1. An agent sold for his employer goods to the value 
of $1800, for which he received 5 per cent. ; what was the 
aonouni of his commission ? Ans.t90. ' 

2. What is the amoynt of my commission for selling goods 
to the value of $975, it being 8 per ceAt: ? An*, $78. 

B^ My agent sends me word, that he has piurchased goods 
on my account to the value of $2768 ; what will his commis- 
sion amount to at 6 per cent. ? An^^ $1-66.08. 

4. The commission of $1250 at 10 per cent, is required ; 
what is it ? Am, $125. 

5. An agent seUs 750 bales of cottoii, at $52 per bale, and 
is to receive 2i per cent, commission. How much money will 
he receive, and how much will he pay over to his emjdoyer ? 
Ans. He will receive $975, and pay over $38025. 

6. What will my commission amount to at 3 per cent, in 
purchasing gobds to the value of $7846.90 ? Ans. $235,407. 



INSURANCE. 

Insurance against the loss of buildings and goods by fire, 
and also of ships and their cargoes by storm, is ohtained by 
paying a certain per cent, on the estimated value of the prop- 
er^ insured. 

16 
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The instrument which binds the contracting parties is called 
the policy, and the sum paid by the party insured to the insuring 
par^, is called the premium. 

Rule. — Multiply the estimated value of the property insured^ 
hy the per cent. 

Ex, 1. What is the premium for the insurance of buildings 
and appurtenances, valued at $3758.50, at i per cent. 1 An^. 
$18.79.+ 

2. What is the premium for insuring property, valued at 
$3600, against loss by fire, at } per cent. ? Ans. $27. 

3. What is the premium for insuring property valued at 
$845, at -J- per cent. ? Ans. $1.69. 

4. What is the premium for the insurance of a ship and 
cargo valued at $20500, at ^ per cent. ? Ans, $68,333.+ 

5. What would be the premium for injuring a ship and 
cargo valued at $18000, at| p^ cent. ? Ans. $67.50. 

6. Insured my house and out buildings, valued at $21560.38, 
at f per cent. ; what was the amount of the premium 1 ^ Ans. 
$86.24.+ - . 

CluESTioNs.— What is interest 1 How is it computed 1 Sdppose the 
turn on interest be more or \e:ss tlian $100, or tne time more or less 
than one year, how must the sum paid as interest compare % Qive the 
jllQstration. What is the principaH What is interest 1 What is 
leeal interest ? What is the legal rate per cent, in New England? 
What in New Yorki What in Louisiana 1 What do you under- 
stand by the amount? The rate per cent, is a decimal of how many 
places does it consist when expressed by cents ? And when expressed by 
mills? What is Case 1st? Whatislheruleforit? What is note first! 
What is Case 2d ? What is the rule ? Qive the reason of the rule. 
What is note 2d ? Note 3d ? What is Case 3d1 What is the rule ? 
Give the explanation which precedes the rule. What is note 4th 1 
What is note 5th ? What is note 6th ? What is the rule for can- 
celing ? What is the rule for canceling, when the time consists of years 
and months ? What is Note 7th ? What is the rule for canceling, 
when the time consists of years, mouths, and days? What is 
Note 8th? What is I^ote 9th? What is Case 4th? What is the 
rule ? What explanation precedes the rule? What is said relative 
to banking institutions? What is €ase 5th ? What^ the rale for it ? 
What is Case 3d of Decimal Fractions 1 What is Case 4th of 
Decimal Fraciions? What is Case 6th? What is the rule for it? 
Will the scholar now inform me why it is correct to multiply by one 
half of the even number of months in the given time, in casting inte- 
rest at 6 per cent. ? What is Compound Interest ? What is the rule 
for it ? What is Commission ? In what respect does it differ from 
simple interest? What is the rule? How is insurance obtained*? 
What is to be understood by the policy? What by the premium? 
What is the rale ? 
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RATIO. 

Ratio is the relation which one quantity or number has to 
another quantil^ or number of the same kmd. 

The former of the two numhers, between which the ratio 
exists, is called the antecedent, and the latter, the consequent. 

The direct ratio of any two numbers is obtained by dividing 
the consequent of any couplet by the antecedent, and the in- 
verse ratio, by dividing the antecedent by the consequent. 

Thus, the direct rdtio of 2 to 4, is 2, because the antece- 
dent 2, is contained in the consequent 4, two times ; and the 
inverse ratio is ^, because 4, ihe consequent, is contained in 
2, the antecedent, ^=i of a time. Both these expressions 
establish ihe same general fact, viz. that one of the given num- 
bers is twice as large as the other. 

Frqm the above, it is obvious that ratio can exist only be- 
tween quantities of the same kind. It would be absurd to inquire 
how many times 3 acres must be repeated to equal 12 tons. 

Any simple ratio is expressed by two dots placed between 
the antecedent and the consequent ; thus, 2:8, or 5 : 10. 

The .following four propositions require to be carefully 
studied. 

1. The ratio of any couplet is not affected either bymulti' 
plying or by dividing its antecedent and consequent by the same 
number ; for the ratio of 9 : 18 is 2 ; and the ratio of 9718 X 2 
= 18 : 36, is also 2. The same result is obtained by dividing 
these terms by any number whatever ; thus, 9Tl8-f-3=3 : 6, 
and this equals 2. 

2. The ratio of any couplet is multiplied by any number , by 
multiplying the consequent, or by dividing tJik antecedent by 
that number^ The ratio of 12 to 36, is 3 ; if, however, the 
consequent be multiplied by 3, the ratio 3 wiliJbe multiplied by 
the same number ; thus, 12 : 36 x 3=12 : 108=9. The same 
result is obtamed by dividing the antecedent by the same num- 
ber ; thus, 12, t)ie antecedent, divided by 3, equals 4, and the 
ratio of 4 to 36 is 9, the same ^ before. 

3. The ratio of any couplet is divided by any number, by 
dividing the consequent, or by multiplying the antecedent by 
that number. Take the ratio 12 : 36, as before, and let it be 
divided by 2. If the consequent be divided, we obtain the 
ratio 12 : 18:^1^ ; but if the antecedent be multiplied, we ob- 
tain the ratio 24 : 36=1 i also. 
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4. IfttDO or tnore ration he multiplied together, that is, if the 
anteeedenis be multiplied into the antecedents, and the conse^ 
guents into the consequents, the resrdting ratio is called com- 
pound RATIO, and is equal to the product of the simple ratios. 
The ratio compounded of the simple ratios, 2:4, 3:6, and 
4 : 8, is the ratio, 24 : ld2=8 ; b^ the ratio, 2 : 4==2, also, 
3:6=2, and 4: 8=2; and 2X2x2=8. 

Ex. 1. What is the ratio of j6 to 36 ? Ans. 6. 

2. What is the inverse ratio of 7 to 12 ? Ans. ^. 

3. What is the ratio of 7 V> 42 ? 

4. What is the inrerse ratio of 5 to 20 ? 

5. What is the latio of 1 £. 3terling to 7 b. 6 d. ? . It is 
ctbvious that, the terms here given must be reduced to the same 
denomination, in order to compare them, therefore, 1 j&. =±240 d. 
and 7 s. 6d. =90 d . The durect ratio, therefore, is ^^ =!• 

6. What is the ratio of 16 lb. to 3 cwt. ? Ans. 21. 

7. Multiply the terms 3 : 7 by 9, and see how the given 
ratio is affected. 

8. Divide the t^nns 9 : 15 by 3, and compare ratios. (See 
proposition 1st.) 

9. Multiply the ratio 11 ; 16 by 5. Ans, 11 : 80. 

10. Multiply thq ratio 9:11 by 3. Ans* 3:11. (See propo- 
sition 2d.) . 
.11. Divide the ratio 3: 12 by 6. jIhj* 3 : 2 or f . 

12. Divide the ratio 3 : 19 by 4. Ans. 12 : 19* (See propo- 
sition 3d.) 

13. What is the ratio compounded of the ratios 2:3; 3:4, 
and 4 : 5 ? Ans. 24 : 60, or 2 : 5. 

Note, — ^Whenever the antecedent of any couplet is the 
same as the consequent of any other couplet, the several 
ratios may be reduced to one, by rejecting such antecedents 
and consequents. Hence, the preceding simple ratios may be 
reduced to a compound one, by rejecting their similar terms. 
The ratio thus obtained is 2 : 5. 

14. What is the ratio compounded of the simple ratios 3:5; 
4:5; and 2:3? (See proposition 4th.) Ans, 24 : 76, or 8 : 25. 

15. Multiply the ratio 5 : 9 by 4. Ans, 5 : 36. 

16. Divide the same ratio by 3. Ans. 5 : 3. 

17. Multiply the ratio 12 : 21 by 6. Ans. 2 : 21. 

18. Divide the same by 7. Ans. 84 : 21, or 12 : 7. . 

19. Reduce the ratios 4:7; 3:1; and 6:2, to a compound 
ratio. Ans, 36 : 7. 



PROPORTION. 185 



PROPORTION. 

V 

Equalky of ratios constitutes proportion. 

Each simple statement in proportion requires at least two 
eqnal ratios, or four terms, the first and second of wbich are of 
one kind, and constitute one of the ratios ; and the third and 
Ibuth are of and^er kind, and constitute the other ratio. 

If 6 men earn 12 dollars in a giyen time, 36 men will earn 
72 dollars in die same time. In this proposition, the two ratios 
required to constitute a proportion, are, the ratio of 6 men to 
36 men, and of 12 dollars to 72 doUars; and the proposition 
can be true only on the condition that these two ratios are 
equal; and that is actually the case, for 36-7-6=6, and 72^ 
12=6. Therefore, 6 is the ratio of each couplet. 

Proportion is usually ex^Nressed by dots, thus : 6 : 36 : : 12 : 
72, and thus read : 6 is to 36 as 12 is to 72, or 6 men is to 
36 men as 12 dollars is to 72 debars. 

When any four numbers are proportionals, the first and fourth 
are called extremes^ and the second and third, the means ; and 
th)d product of the extremes must always' equal the product of 
the means. This is true 'with regard to the statement made 
above, for 6 x 72=432, and 12 x 36=432. 

Since, therefore, these products are always equal, if any 
three terms are given, two of which bear a given ratio to each 
other, a , fourth term may be found, to which the third given 
term shall bear the same ratio ; for the required tenn must be 
either one of the extremes or one of the means. If it be one 
of the extremes, the product of the means divided by the given 
extreme, will give the required extreme ; and if it be one of 
the means, the product of the extremes divided by the given 
m^an, will give the required mean. 

Suppose, in the proposition stated above, it be required lo 
find how many dollars -36 men would earn in a given time, if 
6 men earn 12 dollars in the same time. 

Let the three given numbers stand as before, thus : 6 men : 
36 men : : 12 dollars : what number of dollars ? 

Now» since 6, the left hand tenn, multiplied by the required 
term, must produce the same number as 36 multiplied by 12, it 
follows that 36 multiplied by 12, and the product divided by 6, 
will give the required* number. Thus, 36x12=432, and 

16* ' 
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432-^-6=72, the fourth term in the preceding proposition. 
Or, suppose it required to find what number bears the same 
ratio to 36 that 12 does to 72. The statement would be, 
what number: 36 :: 12:72. The other extreme is here 
required; hence, 36x12=432, and 432—72=6, the re- 
quired extreme. Again, let one of the means be required, 
. ikuii 6 is to^what number as 12 is to 72. The statement may 
stand thus : 6 : — ; : 12 : 72. One of the raesos is here re- 
quired, ai^d the extremes axe given; therefore, 72x6=432, 
and 432-r-6=36| the requi|ed mean. Ladtly, let the other 
mean be required. We then have the statement as follows : 
6 : 36 : : — : 72» The third' term of the statoment is here want- 
•ingy or the other mean. Therefore, 72x6=432, and 432 -r 
36 = 1 2, the required meaii* 

From the preceding remarks we learn ^at operations in 
simple proportion consist in having three of the terms of <a 
proportion given and a foWth term required. For fin£ng 
this fourth term, we have the fc^owing ixde : 

Rule. — Notice which of the thtee farms given is of the same 
name or kind as the rehired term or answer^ and give it the 
right hand place. Notice again whether the term required must 
be greater or less than this ; and, if it is to be greater, place 
the greater of the two remaining terms next it, on the left, for 
the second term of the proportion, and the less number for the 
first ; but if it is to be less, place the less of the two remaining 
numbers for the second term, and the greater for the first term; 
then multiply the second and third terms together for a dividend, 
and divide their product by the first : the quotient will be the 
fourth term, or answer, and of the same denomination as the 
third term, . 

Note 1st, — ^If the third term consists oi different denominations, 
it must be reduced to the lowest mentioned before stating, and 
jfche fourth term will be of the same denomination ; but if either 
Hie first or second terms be of different denominations, they 
must both be reduced to the lowest mentioned, before stating. 

♦ 

Ex. 1 . If 8 3rards of cloth cost $3.20, what will 96 yards 
co»t? 

Since 8 yards cost money, 96 yards will cost money ; the 
required term must, therefore, be money ; and must be a 
number to which $3.20 will bear the same ratio that 8 yards 
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bears to 96 yards. $3.20 is, therefore, to be made the right 
hand term. 

The next inquiry ia, which will cost most, 8 yards or 96 
yards ? The answer to this inquiry places (in accordance with 
the rule)-the 96 in the second place, and the 8- in the first, thus : 
8 : 96 : : 3.^0 : what number dollars ? 

* 

PERFORMED. 

8 : 96 : : 3.2 6 

96 
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^2860 

' ' ' 

• 8)a0 7.20 

^ s $ 3 8.4 Ans. 

Therefore, 8 yards : 96 yards : : $3,20 : $38.40* 

2. If 9 men earn 72 dollars in a given time, how much will 
2'4 men earn in the same time % Statement : 9 men : 24 men 
:: $72 :ilnj. $192.00. 

Sums of this description may be solved with peculiar ease 
by canceling. 

Rule for canceling. — Notice which of the given terms is 
of the same kind or name as the required answer, and place 
it above a horizontal line, towards the left. Notice again 
whether the required temi must he greater or less than this ; and, 
if greater, place the greater of the two remaining terms tm the 
^g^^ ^f ^^ preceding term, and also above the line, and the 
less of the two terms below the line ; but if less, place the less 
of the remaining terms above the line, and the greater below it ; 
then cancel, multiply, and divide as before directed. 

Note 2d. — In arranging the terms as directed for canceling, the 
number placed first above the Une, is the third term of the pro- 
portion, and that standing on the same side, 6n the right of this, 
is the second, and the number standing below the line, the first. 

3. If 12 horses consume 42 bushels of oats in a given time, 
how much will 20 horses consume in the same time ? 
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Statement, -ja" 

The answer required is obviously the oats that 20 horses 
would eonsume. It is also evident that 20 horses woidd 
(Mmsume-more that 12. Hence the reason of the above state- 
ment. 

7. 10 

The same canceled : -^ — --, 

and 7 x 10=70, the bushels required. 

It will be recollected that the numbers above the horizontal 
line form a dividend, and those below the line, a divisor. Hence, 
42, the number of bushels consumed by 12 horses, may be re- 
garded as divided by 12. This division would give the quan- 
tity of oats which one horse woidd consume in Qie given time, 
and this quantity multiplied by 20 would give the quantity 20 
horses would consume in the same time. • 

4. If 72 yards of cambric cost $119.44, what will 9 yards 
cost ? 

If 91 19.44 be divided by 72, the quotient will be the price of 

one yard, and this pHce multiplied by 9, will be the required 

answer. 

rru e 119.44. 9 
Therefore, — =;. 

Canceled, y?:^A J and 119.44^8;^ 14.93, ^fw.' 

5. If 10 shillings pay for 20 pounds of beef, ^ how many 
pounds may be bought for 5 shillings? Ans. 10. 

< ^ Statement, -Af^. 

6. If 3 lb. of sugar cost 4 s. how much will 6 lb. cost 1 

Ans. 8 s. 

Statement, -— — 

7. If 12 bushels of wheat are worth $16, what is the value 
of 48 bushels? Ans. $64. ^iXz.K'^ij y 

8. Sold 12 yards of cloth Tor $72 ; what' is the value of 5 
yards, at the same rate ? Ans, $30. \ ' ^. :, - ."" ,: ^ ^^ 

9. What is the value of 16 cords of wood, if ^48 cords are 
worth $120? Ans. $40. 

10. If 16 cords of wood are worth $40, what is the value 
of 48 cords? Ans. $120. 
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11* What ii^ thd value of 4 gallons of wine, if 108 gallons of 
the same kind are worth $324 ? Ans. $12r 

12. If Syaarda of clot]^ cost $3.2Q, how many yards of the 
same kind may be bought for $38.40 ? Ans* 96 yards. 

13. Paid 75 cents for 7 lb. of sugar ; how many pounds of 
the same kind may be bought for $6 ? Ans, 56 pounds, 

' 14. If 7 men can accomplish a piece of work in 12 days, 
how many men ari^ required to accompUsh the same in 3 days ? 
^n^. 28 men. 

15. If a ship sail 24 miles in 4 hours, in how many hours 
will she sail 150 miles,- if she continue at the same rate ? 
Ans. 25 hours. 

16. If- 17 men perform a piece of work in 25 days, in how 
many days would 5 men perform the same ? Ans* 85 days. 

17. A staff, 4 feet long, casts a shadow 6 feet; another staff, 
placed in the same situation, casts a shadow 58 feet ; what is 
its length? Ans. 38| feet. 

18. A garrison has provision for 8 months, at the rate of 15 
ounces per day ; what must be each man's dally allowance, in 
order that the same provision may last them II months? 
Ans* lO^J ounces. 

' 19. When a quarter of wheat affords 60 ten^penny loaves, 
how many eight-penny loaves' may be made from the same ? 
Ans. 75. 

20. If $10 worth of provision serve 7 men 4 days, how 
many days will the same provision serve 9 men ? Ans. 3^ 
days. 

21. If 12 gallons Of wine cost $30, what is the value of 56 
gallons, at the same price per gallon ? Ans. $140. 

22. If 15 pounds of sugar cost $1.20, how maay pounds 
may be bought fo^ $38 ? Ans. 475 pounds. 

23. If a staff, 4 feet long, casts a shadow 7 feet long, what 
is the height of a steeple, whose shadow at the ssDne time 
measures 198 feet? ^n^. 113^ feet. 

24. If a pole, 6 feet long, casts a shadow 10 feet on level 
ground, what would be the length of a shadow from a steeple 
72 feet high, at the same time? Ans. 120 feet. 

25. If 12 men build a house in 48 days^ in how many days 
can 36 ni^n do the same work? Ans. 16 days. 

26. If 100 men can finish a piece of work in 12 days, how 
many men will be required to do the same in 4 days ? Ans. 
300 men. 

27. How many men must be employed to complete in 15 
days what 5 men can do in 24 days ? Ans. 8 men. 
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26* If a man p«rfann a journey in 3 4ayg, when the days 
are ]6 hours long, how many days of 1*2 hours eaoh, will he 
require to perform the same, -if he ^continue to travel at the 
same rate ? Ans, 4 days. 

29. If 48 men can build a wall in 24 days, how many men 
can do the same in 192 days 1 Ans. 6 men. 

30. In how many days will 8 men finish a piece of work 
which 5 men can do in 24 days ? Ans. 15 days. 

31. In what time will $600 gain $50 interest, if $80 gaitf 
it in 15 years? Ans. 2 years* .>. 

32. When $100 principal will gain $6 in 12 months, what 
principal will gain the same in 8 months ? Ans. $150.. 

33. How many yards of cloth 3 qr. wide,i are equal to 30 
yards, 5 qr. wide? ^n^. 50 yards. 

34. How many yards of paper 1 J yard wide, will be suffif 
cient to hang a room 20 yards square, and 4 yards high? Ans* 
256 yards. 

35. If a board be 9 inches wide, how much in length will 
make a square foot ? ^Ans. 16 inches. 

36. What quantity of shalloon 3 qr. wide, will line T^yard^ 
of cloth, li yards wide ? Ans, 15,yards. 

37. Lent a friend $ 100 for 6 months f aflerwar4s he lent me 
$75 ; how long ought I to retain it to balance ray favor, allow- 
ing to each die same rate per cent, of interest? Ans. 8 
months. 

38. In what time will $858 gain as much as $286 will gain 
in 12 months ? Ans. 4 months. 

39. If 375 cwt. may be carried '660 miles for a given sum, 
how msny cwt. may be carried 60 miles for the same money? 
Ans. 4125. 

40. If lOjj. worth of wine will suffice for 46 men, when a 
tun is worth $240, for how m^ny will the same 10 s. suffice, 
when a tun costs $ 1 60 ? Ans. 69 men* 

41. If 5^ yards of muslin that is 1^ yards wide, will make 
a dress, how many yards of lining wiU be required, that is but 
3 qr. wide ? Ans, 1 1 yards. 

42. If 40 rods in length and 4 in breadth make an acre, 
what is the width of a piece of ground containing the same 
quantity, that is 24 rods in length ? Ans. 6 rods, 3 yards, 2 
feet. 

43. An insurance company, consisting of 82 persons, sus- 
tains a loss, of which each man's share was $12 ; what would 
their shares have been, had the company consisted of only 32 
persons? Ans. $30.75. 
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44. If a hogshead of wine which cost $180, afford a hand- 
some profit, when retailed at $4 per gallon, how musft another 
be retailed, which cost $196, to gain the same percent.? 
Ans. $4,355.+ 

45. A lot of ground vffa walled in by 16 men in 6 days ; 
the same being demohshed, is required to be rebuilt in 4 days ; 
how many men rtiust be employed ? Arts, 24 men. 

46. A person'^by traveling 12 hours per day, performs a 
journey of 800 miles in 32 days ; how many days will he re- 
quire to perform the same journey, if he travel 15 hours per 
day? Ans. 25f days. 

47. If 1800 cwj;. may be carried 64 miles for a given sum, 
how far may 225 cwt. be carried for the same money ? Ans, 
512 miles. 

48. If 50 gallons of water fall into a cistern of sufficient 
capacity to contain 230 gallons, in one hour, and by a pipe 35 
gallons, be drawn off in the same time, how long will it take te 
fill the cistern ? Ans, 15 hours, 20 minutes. 

49. If 1501b. of soap cost $15.60, what would 15 lb, cost ? 
Ans. $1.56. 

50. How many yards of cloth 3 qr. wide are equal to 3? 
yards 5 qr. wide ? Ans> 65. 

51. A cistern has a pipe by which it may be emptied in 10 
hours ; how many pipes of the same capfacity will empty it in 
30 minutes .? Ans. 20 pipes. 

It has already been said, that if the given terms («ee Note 
1st) are of different denominations, they must be reduced be- 
fore stating the sum. This labor is, for the most part, saved, 
whenever the question is solved by canceling. T%ke the fol- 
lowing sums, in which it is required to find the value of a 
quantity in one denomination, the price of some other denon^ 
ination being given. , " 

Rule. — Write the quantity the price of which is required, 
above a horizontal line ; then {if the price of a lower denomina- 
tion be given) on the right of this^ also above the line, place the 
numbers required to reduce the given quantity to that denomina- 
tion, together with the price of the same denomination ; then be- 
low the line, write such numbers 4is will reduce the given price 
to the required denomination. But if the price of a higher de- 
nomination be given, and that of a lower denomination be re- 
quired, place the quantity the price of which is required, as 



192 " PEOPOETION* 

before J and write the numbers necetearp to reduce thai quanHty 
to the denomination of which the price is giveny below the line ; 
theny lastly J place the quantity the price of which is given below, 
and its price above the line. Solve the statement by canceling. 

Note 3d. — If either the given quantity or price be of differ- 
ent denominations, they maiy be reduced to the lowest given, 
kefi^re stating ^ or, if preferred, the lower denominations may 
be rodoced to a decimal. 

Ex. 1. How many pounds sterling will 3 cwt. of sugar cost, 
at 20 pence per pound ? 

The price of 3 cwt. is reqmred, and that of one pound is 

given. The given price is also in pence, and pounds sterling 

3 4 % 20 
are required. Hence, ' q^ , is the required statement 

The numbers 4 and 28 above the line, are required to reduce 
the 3 cwt, to pounds, and these pounds multiplied by 20, will 
gite the price of the whole quantity in pence. If, then, these 
pence be divided by 12 and 20, they will be reduced to pounds 
sterling. 

Statement solved, -- — \ ^ ' ^ . 
Therefore^ 28 £. is the required answer. 

2. How'many pounds sterling will 3 pipes of wine cost, at 
10 a. a gallon? 

Statement, s^ — . 

In ftis statement, the 3 and 63 above the line are the numbers 
required to reduce pipes to gallons ; then, the gallons multiplied 
by 10, will give the cost in shillings ; and, lastly, the shillings 
divided by 20, (tbe number below the line,) will be reduced to 
pounds. 

Statement canceled, ^' ^ ff ' ^^ 63 X 3= 189 jB. Ans, 

. 3. How many dollars. New York currency, will 12 cwt. 
of sugar C9st, at lOd. a pound? Ans* $140. 

Statement, — ' ■ * g — . (8 s. = $ 1 , New York currency.) 

4. How many dollars. New England currency, will 2 hogs- 
heads of wine cost^at 6d. a pint? 
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Statement, - / ' . Ans. $84. ($6 s.=±l N. E. cxmrency.) 

5. At 15 pence a pound, wh^t will 1 cwt. of loaf sugar cost 
in dollars, New England currency ? Ans. $23.S33.+ 

If it is preferred to $olve scuns of ibis kind withottt cancel- 
ing, it may be d<me by the following rule : 

Rule. — Reduce the given quantity to that denominatioh^ th$ 
price of which is given, and multiply U by the price ; then divide 
by stLch numbers as are required to reduce the value obtained tcf 
the required denomination. 

6. How many dollars, New York currency, will 6 cwt. of 
sugar cost at 10 d. a pound ? * 

SOLUTION. 

'6 - 

' 4=rqr. in cwt. 

24 

2 Sailbs. in qr. 
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^ .. .48 



6 72 

1 ()=price 0f 1 lb. 



1 2 ) ^ 7.2 O=coslin pence. 

> 

8)5 6 0=:cOst in shillings. . 

4 - 

7 0=:dQllars, answer. 
7 ■ 
Canceled, — §-^. 10x7:=70, answer, 

7. Bow many dollars will 53 ells English cost, at 8 s. New 
York currency, per yard ? . Ans^ $66.25. 

8. If I purchase melasses at 1 s. 3 d. per quart, how much in 
pounds, shillings, and pence, wiU 12 hogsheads of the same 
kfaidcost'? ' Ans. 189 £. 

9. If I purchase 16 cwt. of steel for $156, what will Iqr. 
of a cwt. cost, at the same rate ? 

17 
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39 
Statement, j|^. Canceled, ^J; 39 -^16= $2,437.+ 

10. What cost 9 cwt of sugar at 10 pence per pound t Ans. 

42 £. 

Ik What cost 12 cwt. of sugar at 9 pence per pound ? Ans, 
50£. 8 s. 

12. What cost 42 cwt. of si^;ar at 3 s. 8 d. per pound ? 
Ans. 862 J5. 8 s. 

13. What would 480 yar.ds cost^ in federal money, at 2 pence, 
New York currency, per yard ? 

Statement, — w a * Ans. $10,+ 

For the solution of the following sums, see the table of Cur- 
rencies, given in Reduction of Currencies* 

14. What would 862 yards cost^ in federal money, at 3 pence 
per yard» New England currency ? ' 

Statement, - '^^ ^ . Ans. $35,916.+ 

15. What would 920 yards codt, in federal money, at 4^ 
pence per yard, New Jersey currency ? . Ans. $^6. 

16. What would 988 pounds of rice cost, in federal money, at 
6 d. per pound, South Carolinji currency ? Ans, $105,857.+ 

17. What would 899 galhns of vinegar cost, in federal 
money, at ad. per gallcm, New York currency? Ans. $74.- 
916. + 

18. How much will 672 yards cost, in federal money, at 6 b. 
6 d. New York currency, per yard ? Ans. $546. 

19. What will 1000 yaids of ribbon cost, in federal money, 
at 3 s. 4 d. New England currency, per yard? Ans, $555.- 
555.+ 

20. How many dollars will 123 yards of cloth icost, at 10 s. 
New Jersey currency, per yard ? Ans. $164, 

21. What will 687 yards of cloth cost in federal money, at 
5 8. South Carolina currency, per yard ? Ans. $736,071.+ 

22. How many dollars. and cents will 127 gallons of wine 
cost, at 3 s. 4 d. New England currency, per gallon ? Ans. 
$70,655.+ ' 

23. How many dollars will pay for 14 cwt. 3qr. of hay, 
at 15 s. 8 d. New York currency, per cwt. ? Ans. $28,885. + 

24. How many dollars will pay for 12 cwt. 2 qr. of cheese, 
at 2 jC. 15 8. New Jersey currency, per cwt. ? Ans. $91 .666. + 



I 
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25. What will 12 cwt. 7 lb. of brown sugar cost, at 64, New 
Jersey currency, per pound ? Am, $90,066,+ 

26. A. owes B. 1 138 £. but can pay only 15 s. on a pound ; 
what will B. i^ceive ? Ans. 853 £. 10 s. 

27. C. has a journey of 75 leagues to perform. In what' 
time will he complete it, if he travel 30 miles a day. Ans, 
7i days. j^ 

•28» How long will it take to travel one fourth round the 
earth, at the rate of 36 miles a day ; the whole circumference 
being 360 degrees, and one degree 69i milea? Ans, 173| 
days. 

29. If .9 lb. of coffee cost 27 s. how many dollars, at 6 s., 
each, will 45 lb. cost ? Ans, $22.50. i 

30. If I buy 20 pieces of cloth, each 20 ells, for 12 s. 6 d. 
per ell, how many dollars, at 8 s. will pay for the same ? Ans. 
$625. 

31. How many dollars ^ill 7 casks of prunes cost, each 
weighing 4 cwt. 2 qr., at 2 £. 19 s. 8 d. New York currency, 
per cwt. ? jln^. $234,937. + , 

32. A vessel at sea discharges a cannoQ, the report of which 
reaches me in 1 minute, 30 seconds. How far distant is she, 
allowing sound to travel 1142 feet in a second? Ans, 19 
miles, 3 furlongs, and 29-^ rods. 

33; How many yards of flannel, 1 yard wide, will line 125 
yards of broadcloth, 1 ell Enjglish wide ? Ans* 156^. 

34. How many yards of cloth may be Ibbught for $37.62, if 
I of a yard cost 66 cents ? Ans, $42 yd. 3 qr. 
> 35, How many dollars will 28 yards of linen cost, at 5 s. 6 
d; New England currency,, per yard ? Ans, $25,666.+ ^y 

36. Bought 32 yards of muslin, at 6 s. 8 d. New York cufr 
rency, per yard. What was the cost, in federal money 1 Ans, 
$26,666.+ 

37. How many gallons of* wine may be purchased for $45, 
at 6 s. New York currency, per gallon ? Ans, 60 gallons. 

duEtfriONs. — What 19 ratio 1 What is the former of the two num- 
bers between which the ratio exists called ? What is the latter 1 How 
is the direct ratio of any two numbers obtained 1 How is the inverse 
ratio obtained 1 Between what quantities only, does ratio exist 1 How 
is' Sim pie ratio expressed 1 How is the ratio of any couplet affected by 
multiplying or dividing both the antecedent and the consequent by 
the same number 1 In what two ways may the ratio of any two nutOr 
bers be multiplied 1 In what two ways is the ratio of any couplet 
' divided by any number 1 When two or more ratios are multiplied 
together, what is the resulting ratio called '^ What does it eqaall 
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What is Note 1st t What constitutes proportion t fiow many equal 
ratios are required for a statenjent of proportion 1 What terms must be 
of the same kind 1 When any foar terms are proportional, what are the 
first and fourth called 1 And what are ihe secondand third* called? 
How does the product of the extremes compare with the product of the 
means 1 When any of the fourierms are wanting, explain how it 
may be found. In what- do operations in Simple Proportion 
consist 1 What is the rule 1 What note follows the rule 1 What is 
the rule for canceling 1 What is Note 3d 1 What is the rule, when it 
i^ required to find the value of a. quantity in one denomination, the 
price of some other denomination being given 1^ What is Note 3d 1 
yThat is the rule for solving sums of this kind without canceling? 
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' Simple Proportioii consists of two equal ratios. 

Copipound Proportion is. that in which the relation oi one qf 
the given quantities to a required quantity of the same i^BLnLe, 
is traced through two or more simple propOGrtions. 

The smallest number of terms of wnicn a stateme^ in com- 

i pound proportion can consist, is five. Of these tiBrms, one is 

always of the same name as the answer required ^ and the 

others are always two of a kind. The following sum will 

serve as aa illustration ; 

If 3 men, in 4 days, spend $5; how many d<^arB will 6 men 
spend in 12 days ? 

In the above sum, there aire' iGive terms given, viz. two of 
men, two of days, and one of dollars ; and dollars are also 
required for the answer ; so that when the sixth.term is found, 
.the sum may be resolved into three 'simple ratios, the third of 
which is a compound of the preceding two. 'These ratios -are 
3 men: 6 men, and 4 days : 12 days, and $5 : the required number 
of dollars . Now it is dbvious, that the ratio of $ 5 to the required 
number of dollars, is not the «ame as the ratio of 3 men to 6 men ; 
for then no regard would be paid to the time, and the solution 
would be effected on the supposition that one man* or a 
number of men would s^end as much in one day, as in any 
given number of days. Nor is it the same as the ratio of 4 
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days to 12 days, for then the supposition would be, that 3 men 
would spend as much as 6, or any number of men. But it is 
a ratio compounded of the two ratios, viz. the ratios of 3 men 
: 6 men, and of 4 days : 12 days. The ratio of 3 : 6=2, and 
$5x2=$10. This would double the given quantity of money. 
Again, die ratio of 4 : 12, is 3 ; this would treble the sum last 
o^ainedyviz. $10, and would give 10x3=$30, which is the 
answer to the above question. Now, it will be observed, that 
the $5 in the above operation was multiplied by the product 
of the two simple ratios; for 3 : 6=2, and 4 : 12=3 ; there- 
fore, 2 X 3=6, the product of the isimple ratios, and $5x6= 
$30, Ans, ' 

The sante result would have been obtained^ by multiply- 
ing the $5 by the consequents, or latter terms of each ratio, 
and dividing their product by the product of the ante- 
cedents, or former terms of the same ratios. Thus, 3 : 6 and 
4 : 12, are the given ratios of which 6 and 12 are consequents; 
therefore, 6x12x5=360, and 3x4=12, the product of the 
Jtntecedentff^ hence, 360-^12=30 dollars, the same answer 
as before. Hence, we have the following rule: 

RtTLE. — Write the number which is of the same kind as the 
answer required, for the third term. Of the remaining terms, 
take any two of the same name, and arrange them as directed 
in Simple Proportion ; then any other two of a kind, and so on 
till the terms are all taken. Lastly, multiply the product, of the 
second terms by the third term, and divide the last product by the 
product of the first terms, and the quotient will be the required 
term or answer. 

Ex. 1 . If 4 men boild a wall ten feet long, 3 feet high, and 
2 feet thick, in 6 days, in what time will 12 men build one 
100 feet long, 4 feet high, and 3 feet tlnqk? The question 
asked is, in what time will the work b^ done ; therefore, by the 
rule, 6 days is the third term. 



12 men : 4 men, 1 

10 feet length : 100 feet length, , I . ^ , 

3 feet high : 4 feet high, ^ * * ^ '^^y^®* 

2 feet thick ; 3 feet tluck, 



It is obvious that 12 men would require less time to execute 
a given piece of work than 4 men, and also that a wall 100 
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feet loUig, 4 feet high, and 3 feet thick, would require i4<»e tiine 
than & wall 10 feet long, 3 feet high, and 2 fe^ tlnck. 

The same solved : 



::6; 4x100x4X3X6=28800; and 12x10x3 
X2=720 ; and 28800-r 720=40 days, the 
number required. 

Ifhe work of this sum maybe much abbreviated by 9anceUng. 
The Btatement wdd be, ?:.i-^^. 

For the preceding modeof operation, we hare the fdllowing 

rule : ^ . 

Rule foe gai^celino. — Write the number, which is of the 
same name as the ansv^er required, above a horiz&nttU line, 
towards the left. Then take each two terms-of the same name, 
and compare them with this number, and notice whether more or 
less he required, as in Simple Proportion : if more he required, 
place the greater of the twQ rhimbers above the line, and the 
less beloic ; but if less be required^ place the less of the two 
above the line, and the greater below. Cancel, Sfc. 

Ex. 2. If 4 men in 12 days mow 48 acres of graas* how 
many acres will 8 men mow in 16 days 1 

Common statement, lo i le i * ' ^^* 

Statement for canceling, ' ^ . 

4 » ., ' ' ' " . 

Canceled, "^ 4' ^ 4x2x16=128, the number of acres 
required. 

Note 1st. — ^If the sixth term, or answer, be placed below 
the horizontal line, the other term remainhig ^s before, the 
' product of the terms standing above the line, will just equal 
the product of those standing below, thus : 

48X8X16=6144 
198X4X12=6144* 
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8. If 12 horses eat 3d btishels <rf oats in 16 days, how 
many bushels will 24 bofses eat in 48 days ? 

Statemwit, — -^^- ^ns, 120 bushels. 

4. If 18 men, in 32 days, consume 128 lbs. of bread, how 
many pounds will 12 men consume in 64 days, their daHy 
allowance being the same ? 

Stat^fflaejttt, ^^' || ^ . Am. 170*. 

5^ If 8 men receive 4 dollars for 3 days work, how many 
days must 20 men work, to earn 40 doUars, if they receive 
the same daily allowance ? Ans, 12. 

Statement, ' * ' • ; -. 

20. 4 

To understand this statement, it should be remembered, that 
20 men would rjequire less time for the accomplishment of an 
object, than 8 men ; and idao that 40 dollars would employ, 
for a given time, more men than 4 dollars. 

6« If 4 men receive. $3.20 for 3 days wotic, how many 
men, if they receive the same per day, will earn $12.80, in 

16 days 1 Ans. 3 m^n. . ' 

Q. ^ ^ 4. 12.80. 3 
Statement, — 3557-ig. . 

7. How much ought 60 men to receive' for 25 days work, 
if 12 men, under the same circumstances, receive 50 doHars 
for 4 days worki Ans. $1562.50. 

8. If 16 men cut 112 cords of wood in 7 days, how many 
cords will 24 men cut in 19 days ? Ans. 456 cords. 

9. If the ^ansportation of 12 cwt. 150 miles, cost 75 shil- 
lings, for how many dollars, at 8 s. each, may 6 cwt. be 
transported 45 ixdles ? An^, $1,406.+ * , 

10* If the freight of 9 hhds. of sugar, each weighing 12 
cwt, 20 leagues, , cost $38.40, what will be the expense of 
transporting 50 casks of the same, each weighing 2 cwt. 2 
qr., 100 leases 1 Ans. $222.22.+ 

11. If 100 dc41ars, in 1 year, gain 6 dollars interest, how 
much will 200 dollars gain in 26 weeks. Ans, 6 dollars. 

12. If 350 dollars, in 9 months, gain 15 dollars; what 
principal will gain 6 dollars in 12 months ? Ans. 105 dollars. 

13. If 8 men can build a wall, 20 feet long, 6 feethighf and 
4 feet thick, in l2 days, in what time can 24 men build one, 
200 feet long, 8 feet high, and 6 feet thick ? Ans. 80 days. 

14. A wall, 32 feet high, and 40 feet kmg» was built in 8 
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days, by 145 men ; in how many da3r8 would 68 men build 
another wall, 28 feet high, and of the same length, ' allowing 
each .num to perform an equal portion of labor, in the same 
time? i4n5. 14|f days. 

15. What must be paid for the transportation of 56 bags of. 
coffee, each weighing 3 qr. 16 lb., 66 miles, if 14 bags, 
weighing each 125 lb., be carried 6 miles for $6.^5. Ans, 
220 dollars. 

16. If 6 persons can earn 120 iS. in 21 weeks, how much 
will 14 persons earn, in 46 weeks, if they receive the same 
per week? Ans. 613 £. 6 s. 8 d. . 

17. If, when the days are 14 h(Hirs long, a person perform a 
journey of 276 miles in 16 days, in what time will he travel 
860 mil«s, when the days are 12 hours long ? Ans* $8^ 
days. 

18. If 960 dollars defray the expenses of ^20 men 88 
wedis, for how many weeks will $1440 defray the expensed 
of 48 men, if they spend at the same rate ? Ans, 55 weeks. 

19. If 100 j&. gain 6£.ial1i months, what principal, at the 
same rate per cent., will gain 3 j^. 7 8. 6 d* in 9 lAonths ? 
Ans, 75 £. 

20. If a man travel 240 miles in 12 days, when the days 
are 12 hours l<mg, in how many days, of 16 hours, will he 
travel 720 miles, if he travel at the same rate ? Ans. 27 days. 

21* What is the interest of $650 for 36- weeks, at 6 per 
oent. per annnm ? Ans, $27. 

22. If $150, in 12 months, gain $8 interest, what will 
$400 gain in 4 months? Ans. $7.11.+ 

23. If 3~men lay 144 square yards of pavement in 7 day^, 
how many square yards will 12 men lay in 49 days? Ans. 
4032 square yards. . 

.24. If 200 lb. be carried 40 miles for 40 cents, how far 
may 202000 lb. be carried.for $60.60 ? Ans. 60 toiles. 

25. In what time will200£. gain 6£. if lOOiS. gain 6£.hi 
52 weeks t Ans. 26 weeks. 

26. In what time will 400 jE:. gain 96£. interest, if 350 jS. 
gain 10 £• 10 s. interest in 6 months ? Ans. 4 years. 

27. If 4 men mow 48 acres of grass in 12 days, in what 
time will 8 men mow 128 acres ? Ans. 16 days. 

28. If I receive 88 JS. 17 s. 4 d. for the principal and interest 
of 86 £. for 8 months, what is jthe rate per cent, of interest 1 
Ans, 5 per cent. 

29. What will the transportaticm of 7 cwt. 2 qr. 25 lb« 64 
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miles cost, if 5 cwt. 3 qr. be earned Idd milea for $24.58 ? 
Ans, $14,086.+ ' 

> 30. If I pay $50^25 for the tuition of % boys» 3 quarters each, 
what will die tuition of 100 boys amount to, in 7^ years, at 
the same rate? An^, $25125. 

31. Purchased goods to the amount of 750 J&. and sold the 
same, six months a^er, for 825 £. ; what did I gain per cent. ? 
Ans* 20 per cent. 

32. If 56 lb. of bread be sufficient for 7 men 14 days, 
how long will 36 lb. suffice for 21 men ? Ans, 3 days. 

33. A person having engaged to carry 8000 cwt. a certain 
distance in 9 days; removed 4500 'cwt. with 18 horses, in 
6 days ; how many horses were required to remove the re- 
mainder, in the 3 remaining days ? Ans* 28* horses.. 

34. If 3 men perform a piece .of work in 20 days, how 
manf men will juccomplish 4 times as iQuch wcHrk in 4 days ? 
An^- 60 men. 

35. If 4 men, in 5 days, eat 6 lb. of bread, how many 
pounds of the sanpie will be sufficient for 16 men 15 days f 
^jw. 72 1b. 

36. K it take 15 men 20 days to make 300 pairs of shoes, 
how many men will be^ required to make 1200 pairs in 60 
days ? Ans, 20 men. ^ 

37. A wall, which was to be raised to, the height of 27 feet, 
was raised 9 feet by 12 men, in 6 (Jays ; how many men were 
required to complete the work in 4 dayi(, allowing each man 
to do the same amount of work per day 1 Ans. 36 men. 

38. If 6 men,. in 21 weeks, earn $120,' how much wiH 14 
men earn in 46 weeks ? Ansi $613.33.+ 

^39, If 48 bushels of C0rn produce 57,6. bushels in one 
year, what will' be the product of 240 bushels in 6 success 
sive years? Ans. 17280 bushels. 

40. In how many days will 25 men reap 200 acres of graint . 
if 12 paen reap 80 acres in 6 days ? Ans* 1\m' 

41. If 20 men mow 208 acres, 1 rood, and 24 rods of grass, 
in 24 days, how many men will. ;Cut down 8 times as much 
grass in twice the time ? Ans. 80. , x 

CluESTioNs. — Of what does simple proportion consist 1 What is 
compound proportion 1 What is the' smallest number of terms of which 
a statement in compound proportion can consist \ How must these 
terms compare with each other, in kind % How many simple ratios 
will there be in the example given for illustration, when the sixth term 
is found 1 Of what is the third ratio a compound 1 What are tb^e three 
ratios in the ilHtstration giveni Give the.«mire iUustration. What is the 
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rnle fir$t giren 1 What is to be the denominatien of the third teem 1 
How are the other terms to be arranged 1 What is the rule for can- 
celing 1 What term is to be placed first above the line 1 How are the 
other terms to be arranged 1 What is the given note 1 



SOLUTION OF ARITHMETICAL 
PROBLEMS BY ANALYSIS. 

An arithmelical qtiesdon is solv^ aoalytioallj, when the 
operation is guided entirely by the conditions embraced in the 
question itself. 

Take the following illustration : 

Ex. r. If 3 men perform a piece of work in 6 days, in what 
time will 9 men perform the same labor ? 

It is obvious that if it take 3 men 6 days to perform the 
proposed lalxw, it will take one man 3 times 6, or 18 d^^, to 
perform the "same. But 9 men operating together, win per- 
form 9 days work in^ one day ; consequently, they will do the 
whole in 2 days ; for 18^-9 =f 2, Ans. ' 

2., If 21 ^len earn 63 flollars in a given time^ how much 
will 42 men earn in the same time ? ^ 

63-^21 2=3, liieiiumber of doUars One man will .earn in the 
given time.. Therefore, $42 x 3 = $ 126, the answer required. 
Or the ratio of 21 men to 42 is 2 ; and, $63x2 =$126, the 
same as before. ' 

Solutions of thjis kind may, therefore, be effected by the 
following general principle :— jPtW the ratio of the two given 
terms ivhich 'are of the same kind, and hy this ratio multiply 
the term corresponding in kind with the orie required. 

3. If 42 men can make 3 rods of wall in a -given time, 
how much can 8 men make in the same time ? 

The ratio of 42 men to 8 men is 42 : 8=^=:^ ; therefore* 
^X 3=ix==f ^^ ^^® '^^» which is the distance required. 

4. If a staff 4' feet long, cast a shadow 6 feet, how high 
is that steeple, whose shadow measures 75 feet? 
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The ratio of 6 : 75?= 12^, and 12i X 4:?=50 feet, Ans, Or, 
the shadow is li=f as long as the staff; hence, 75 — 3= 
25, and 25 x 2 :=50 feet, the same answer a» before. 

5. An express travelmg at the rate of 60 mUes per daj^ had 
been absent 5 days, when a second express was dispatched on 
thov same rout, traveling 75 miles per day. How many miles 
must the second travel to overtake the first ? 

60x5=300, the w;hole number of miles traveled by the 
first express before the second started, and consequently, the 
number of miles the second had to gain. But the first travels 
60, and the second 75 miles pel* day ; henee, 75 — 60== 15, the 
nomber of miles gained daily, by the seciond express. 15 
mileiS are, &ere£are, gained in traveling 75 miles,- consequent- 
ly, one mile is gained in traveling 5 miles ; aioid since 300 milei^ 
are- to be gained, 300x5=1500 miles, answer. 
. 6. If 6 men in 14 days earn 84 dollars, how much w&l 9 
men earn in 1 1 days ? 

$94 -r 6= $14, the money one man will earn in 14 days, and 
$14-hl4=$l, the wages of qneman for ope day; therefore,* 
$1 x 9= $9, the money 9 men will earn in one day, and $9 x 
11 = $99, the money 9 men will earn in 1 i days. 

I 7. If 6 persons spend $300 in 8 months, how much will foe 
sufficient for a family of 15 persons 20;mondis ? 

300 -r 6= 50, and 50-r8=$6i, thd money spent by one per- 
son in one month ; then, $6^ xi5 x 20=B'$1875,tmswer. 

,3/ If 12 men build 36 feet of wall in 9 dajrs, how many 
men would build 108 feet in 16 days ? 

36 -r 12=3, and3-r-9=i^, the distance built by one man in 
one day; and 4x16= ^®= 5 J, the distance one man would 
build in 16 days 4 therefore, 108-r5j=20i^ tha number of 
men required. 

9. A merchant owiiing ^of a vessel, sold f of his share for 
$1456. What was the value of the whole vessel? 

4 of 1=^. If then, tV cost $1456, 1456^8=$182, the 
value of -^ of the vessel ; Jience, 182 x 15= $2730, answer. 

10. If f of a yard cost ^ of a dollar, what wiU 40 yards cost ? 
. If |- of a yard cost $|>» -^ of a. yard will cost 4 of that sum, 

or 4 of ^-1=$^^, and one yard or 4 will cost 5 times, that 
sun^ or $11 ; therefore, $||x 40 =$143^ =$58,333,+ Ans. 

H. If 240 men perform a piece of work in 8 months, how 
many men must be employed to finish the same work in 2 
months? 

The ratio of 2 : 8=4, and 240x4=960 men, answer. 
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APPLICATION OF CANCELING TO ANALYTICAL SOLtTTrtONB. 

12. If 8 pounds of tea cost $12, what will 32 pounds cost ? 

Statement, — ^ — x. 

Tbe two terras of the same name here given are 8 and 32, 
and their ratio is 4, and is obtained by 

.4 

^ ,. 12. "gX 
Gancehng, =. 

Therefore, $12x4= $48, answer. The third term la here 
multiplied by the ratio of the first and second, as ^equised for 
analytic^ solution* The terms are also canceled and multi- 
plied as directed by the rule for canceling. 

13. If 16 horses, consime 84 bushels of graua ia 24 days, 
how many bushels will suffice 32 hoiaes 48 days 1 - 

In the preceding sum, it is evident that th<B giten quantity of 
grain is to be increased by the ratios of 16 ho):ses tb 32 horses, 
and of 24 days to 48 days. Hence, ' 

ifi ^ ^ ^^^ statement expressing those ratios. 

2 2 • ' - i • ^ 

Canceled, — ^^. 84x2x2=336, 

the number of bushels r^uired. 

We therefore see by the above, example, that the effect of the 
operation is to, increase the quantity of the same nanie as the 
require^d quantity, by all the given ratios. The same is true in 
all cases, that is, every statement for canceling is a complete 
analysis of the question under consideration. 

>14* If 8:in«nbaild9 feet^of i^^in l^dsy«^bowjBiaiiymen 
must be eii4>loyed to build 36 feet ia 4 daysJ • 

« ,- ; Statement, —^^^ , 

The iMimber of men required' will obviously depend on the 
the ratios 9 : 36, ai^d 4 : 12, the former of whieh is 4, and the 
latter, 3. Theref6rc,'8 meil x 4 x 3=96 men, the number re- 
quired. The above ^statement canceled,^gives the same rem^, 

thus: 

4 3 

. J— j^, 8x4:^(3=96 men. 
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The same tioraber wdold have been obtftined, had the num* 
bers been canceled in any other order.; thus, 

?ii|ii|, and 8x12=96. 

Hence we perceive, tfait in a correct solution of any sum 
by canceling, a complete analysis of that sum is given. 

15. If 10 men make 300 pairs of boots in 20 days, how 

many men must be employed to make 450 pairs in 30 days ? 

Ans. 10 men. 

o*.* * 10. 450. 20 
StatemMit, — g^^^-^. 

If 10 men make 300 pairs in 20 days, they would make 15 
pairs in one day ; and if 10 men make 15 pairs in one day, one 
man would make one and a half pairs per day ; and in 30 days, 
he would make 45 pairs ; therefore, 450—45=10, Ans. 

16. If i of a yard cost | of a pound sterling, what will f of a 
yard of the same cloth cost ? 

If i yard cost f of a pound, the whole yard would cost f of 
a pound, and i of the saoie would cost j- of { of a^poviiid=:^ 
of a pound ; consequently, f would cost 5 times that sum, or |^ 
=} of a pound, or 15 s. Ans, 

17. If -^ of a house cost 49 pounds, what will be the value 
of ^ of the same ? Ans^ 10 j&. 10 s. 

18. A merchant bought a number of bales of velvet, each 
containing 129^ yards, at the rate of $7 for 5 yards, and sold 
the same at the rate of $11 for 7 yards, and gained $200 hy 
the trahsaction. How many bales were there ? 

He paid j of a dollar per yard, and received y of a dollar 
for the same. , Hence, y — 5=if — |^f=^ of one dollar, the 
amount gained on one yard. Therefore, $200 -h/j^"^^^, 
the whole number of yards; and t.^oj)^i29^ = ^-^o ~ 
3^ =: 3.^5^0 ^ 3 6^2 ^ 9 bales, Ans: 

19. If 7 horses consume 23 tons of hay in 6 weeks, hew 
many tons will 12 horses consume in 8 weeks ? Ans, 6f tons. 

20. If 14 men finish a piece of work in 42 days, how long 
will it take 21 men to do it ? Ans, 28 days. 

21. If |- of a farm be valued at $895, what is the whole 
farm worth? Ans, $1611. 

22. If 7 horses consume 29 bushels of oats in 5 weeks, 
how many will 12 horses consume in 6 weeks ? Ans, 59|^ 
bushels. 

23. A merchant owning J of a vessel, sold f of his share 

18 
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for $1200 ; what was the value of the whole vessel, at the same 
rate ? Ans. $1645.714.+ * 

24. There is a pole i in the mud, f in the water, and 8 feet 
out of the water. What is its length? Ans. 53^ feet. 

25. In a certain orchard i of the trees bear apfdes, i pears, 
^ plums, 30 of them peachei^, and 20 cherries. How many 
trees does the orchard contain ? Ans. 600. 

26. A certain school is classified as follows : ^ study 
grammar, j study geography, -A- arithmetic, -^ write, and 9 
learn to read. How many are tnere in all, and how many in 
each study ? Ans. Whole number '80. In grammar 5, geog- 
ra4>hy 30, arithmetic 24, writing 12, and 9 read. 



SIMPLE AND COMPOUND PROPORTION 

IN FRACTIONS. 

In stating such sums in Simple or Compound Proportion as 
consist of fractions, it is only necessary to compare terms as 
already directed, and then, if they are solved without cancel- 
ing, having inverted the divisor, to divide the product of the nu- 
merators by the product of the denominators. If, however, 
they are to be solved by canceling, arrange the numerators of 
the several fractions as directed to arrange whole numbers, 
when whole numbers only are given, and place each denominator 
opposite its own numerator. 

Note. — Before stating the sum, mixed numbers, if any are 
given, must be reduced to improper fractions. 

Ex 1 . If f of a yard cost -^ of a pound, what will -^ of a 
yard cost \ 

Statement, ^-^. 

The 1^ is inverted, that its numerator may stand below the hne' 
as the same term would stand if it were a whole number. 
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2 
Therefore, ^ of a pound, or 3 s. 4d., is the answer required. 

2. If I of a pound of sugar cost f of a shilling, what will 
^ of a pound cost ? 

8 9 4 
Statement, * * . Arts. 1 s. d. 3} qr. 

3. A person who owned f of a vessel sold f of his share 
for 375 £, What was the vsdue of the whole vessel, at the 
same rate ? Ans. 1000 £. 

These sums may all be solved analytically, if preferred. The 
following is the solution of the last : f of |=^, and 375 jC. 
H- 15=25 £., or -^ of the whole value ; therefore, 25 j£.4-40 
= 1000 £. Ans. 

4. If f of a ship be worth 3740 £,, what is the value of 
the whole ? Ans. 9973 £. 6 s. 8 d. 

5. If 1^ yards cost 9 shillings, what is the value of 16^ 
yards ? Ans. 5 JS. 17 s. 

6. What is the value of f of a ponnd of lard, if -j^ of a 
pound cost ^ of a shilling ? Ans. 2^ pence. 

7. A person who owned f of a lot of land, sold f of his 
share for $3024. What was the value of the whole lot, at the 
same rate? An^. $12096. 

8. A certain vessel is valued at $1562.50. What is the 
value of f of ^ of the same ? Ans, $500. 

9. I owned |^ of a ship, and sold f of my share for $780. 
What was the value of the whole, at the same rate 1 Ans. 
$3120. • 

10. A merchant bought 5f pieces of cloth, each containing 
24} yards, for 6} shillings per yard. How many dollars did 
the whole cost, in New York currency? Ans* $111. 

11. A merchant had 4|,cwt. of sugar, at 6^ pence per Ib.,^ 
which he exchanged for tea, at 8f shillings per pound. How^ 
many pounds of tea did he receive ? Ans. 29^. 

12. How many pounds sterling will 150 yards of cfoth cost, 
at 1^ shilling per yard ? Ans. 9 £. 

13. If 3i times 3 J yards cost 1^ times Impounds sterling, 
how many shillings and pence will ^of i of 12^ yards cost ? 
Ans. 7 s. 6 d. 

14. What is the value of | of an ounce of silver, if 2 oz. be 
valued at 12} shillings ? Ans. 4 s. 9 d. 
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15. What quantity of shalloon, that is ) of a yard wide, will 
be sufficient to line 7^ yards of cloth, l| yards wide ? Ans. 
15 yards. 

16. If 2i yards, 1^ yard wide, be sufficient to make a coat, 
bow much will it require of cloth that is | of a yard wide to 
make the same kind of garment ? Ans. 4 yd. 3^ qr* 

17. How many pieces of cloth, at $18} per piece, are equal 
in value to 224} pieces, at $12^ per piece ? Ans, $150|^. 

18. A merchant exchanged 7i cwt oi sugar, at 7} pence 
per pound, for tea at 9i shHlings per pound; how many pounds 
of tea did he receive ? Ans. GOff^b. 

19. If 8 men can perform a piece of work in 6} hours, in 
what time will 20 men do the same ? Ans. 2 hours, 40 min- 
utes. 

20. How many yards of cloth, |- of a yard wide, will line 20 
yards, } of a yard wide ? Ans, 12 yards. 

21. How many pieces of cloth, at 18j^ shillings per yard, 
are equal in value to 850|^ pieces, at 12^ shillings per yard ? 
Ans. 241^ pieces. 

22. Lent a friend $72f for 8| months ; what sum must he 
lend me for 2^ years, to balance the favor ? Ans, $21,233.4- 

The following sums propeiiy belong to Compound Propor- 
tion. They may be solved either by canceling, by analysis, or 
by the common rule of Compound Proportion. 

Ex. 23. If I of a yard c^ cloth, which is |- of a yard wide, 
cost f of a pound sterling, what is the value of f of a yard, 
that is 1| yard wide ? 

Analysis : | x f =|^, the fraction of a square yard purchased, 
which cost f of a pound sterling. Therefore, f -r 2 1 =t?t> *^® 
value of ^ part of a square yard, and yjj x 32=^%^, the price 
of 1 yard, f X -J-rr^, the quantity of wmch the price is requi- 
red. Therefore,T^X|f=f||J=}of 1 £. Ans. = l3s, 4d 

The same canceled, 5 q' 4 ' a V 

To understand why the fractions | and } are inverted, it 
must be remembered that a fraction is divided by a fraction, by 
inverting the divisor and then multiplying numerators and de- 
nominators together. (See Sec. 7th, Introduction to Fractions.) 

The above solved, I' l' I' t' l, | of a ie.= 13 s. 4 d. Ans. 

24. If 9 men spend 12iie. in 27 days, what sum will 25 
men spend in 40 days ? 
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Aftalysir: liiJ&. = V J^-,and^V9===M jB.ihe^moneytone 
man spends in 27 days ; and^ £. -^-27=^, the money spent 
by one raaa daily. Therefore, -^ £. x 25 =r||| £, the money 
25 men spend dwly ; and Iff JC. x40=«fg|5 £, the sum of 
mcmey required, which redirced gives 51 £. ~ 8 », 9f^ pence, 

. ' ' I5£e «an^ stated for cancelmg,^|:^?|i^. 

<;anceled, x^4^' *"^ 85x26 x20=; 12500 ; and 27 x-d 
:^.24? ; and 1 2500%- 243 =5 1 £. 8 s. 9ff d. 4»*. 

25. If V6 persons consume fj- lb. of tea in one month, how 
much will 8 persons consume in six months ? Ans. 4i lb. 

26. If the tuition of 2 boys for'} of a year be 56i £., how 
much wiH 1)e the tuition of 3 boys fbf 5 J years? Ans, 000 j5. 

27. If 90 cwt. be carried 30 mile^ for $29, how many cwt 
may be carried 45 miles for $5f ? Ans. 12 cwt. 

28» If 10 persons drink 15f gallons of wine in one week, 
how much will 16 persons drink in 43 weeks ? Ans* 1073^ 
gallon?. - 

• 29. If j^ cwt. 'be durried^OOl miles for $12i, hOw far may 
I of a cwt. be carried for $30f ? ' Ans. 988^ miles* 

QuEsnoirs. — When is sla arithmetica^qaestion solved ntxalyticalty 1 
What is the general principle by which soms mav be solved analyti- 
cally 1 How are sums* in Simple er 'Gompomid Propoitioli solved 
without canceling 1 How are they solved V e^aoolingl What is 
Ihenotel ' 



CONJOINED FROPORTIQN. 

Conjoined Prdportioii consists' of a comparison instituted 
between a^senes <^ :terms beaxiAg a certain rdation to eack 
other, as the ccMnsf- weights, and measures of different coun- 
tries: ' • . > . 
• The principle involved in this rule is the same as in Single 
and Compound Proportion. No fai|}idr explanation is there- 
lore, needed. 

18* . ' 
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Bxth^-r^Ahove a horisemfcd line near thei left, -jdace tk&- d^ 
mamding term ; then bel&u^ the line, place the term ef the same 
name as thfi demand j mth the term whickM eq^cUs in value di- 
rectly abate it. Next, seek another term of the same name Us 
ike one last placed^ and nfit it alsp hehw the line, with 'the one it 
equals invalue also above it, ^hus proceed to arrange the terms, 
making each term standing below the line of the same name as 
the preceding tefmstd nding above it'. The product of the nufnr 
bers standing abdve the line divided by fHe product of those 
^standing below it, willg**^^he ^qi^ired number^ 

The nvmbers may of course b^ canceled as far asfractica- 
We, before rtiultiplying ind tividing. 

Ei. 1. If 100 lb, Ei^glish make 904V/Fl6imsii, and 221K 
Flemish make 28 &>. Bologna, how many pounds i^nglish are 
equal to 56 lb. Borogna ? - ,. ' 

The demand obviously lies on the '06 lb. Bolo^i^ j tl^erefbre, 

56. 22. IQQ 

•Canceled, ^'^ ^^ , . 2x22xl0=:440^9i2:48|lb. Eng- 
lish, Ans. ' " 

2. If 40 lb, at New York make 4&Ib. at Antwerp, and 30 
lb. 4t Antwerp mak^ 36 M Leghorn, how many pounds at New 
York are* equal to 144 at Leghorn 1 *v ' 

Statement, — - o^.' } ' a * 

>•>©. 48 

* 5 ^ 

Canceled, — 1^-:___ and 5x20=5l<]f0lb. Ne;ir Yoii, 
Ans, 

3* If 70 braces at Venice make §4; braces at Leghorn, \and 
12 afteghomraake 7 Am^idatoyaardiis how ttiany^brace^ at 
Venice are equal to 96 American yards ? Ans\ 1374. 
c A ^^ ^^^ ^ ^*^ LondcHl^Aake 20 Ibr^at Artisterdam, and 
60 lb. at Amsterdam make60 lb. at Paris, how idaay lb. at Paris 
«ie e^nal to 40 lb, Ne^r London ? An*/40 lb. 

5. If 501b.atNew Yorkmake451b. at Amsterdam, and 80 lb. 
•1 Amsterdam, 1031b. at Dantiac,' how many lb. a^ Dantzic 
wre equal to 240 lb. IsTew York ? Ans.'lll^-^. . 

6. If 24 braces at Leghorn be equal to 15 varels at Lisboo, 
and 45 Vares at Lisbon be equal to 90 braces at Lucca, how 



many bra(5e8 i^ Lticefi axe eqaal to 120. hrttcea at Leghorn ? 
Ans. 150 braces. 

V 

GtirE«TioNs. — In 'what does Conjoined Proportion consists How 
do€s^ibe princivje invc^ved, compare iwlth simple. ^nd Comjpband 
Profiortioql What is tlie^.jrtil^ for Conjoined' PrQportiOii,1 . ^. 
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DISCOUNT. ' 

r t • 

' Discount is an Mlow&nce ms^de tor the payment of money 
before it becomes due. 

/The fores^nt worth o{ any sum of money, payable at some 
future tiflie .without interest, t> that sum which, if put at inte^ ■ 
rest^ toould 4n the given time and rate per cent, amount to the 
,toA©|e rfcfe. , . . . ' \» ' 

. Discount is .not, therefore, a deduction^of tl^ givejn per^cent. 
firom a hundred ceitts or a hundred dollars. If I haye a ckim 
•upon an Hw}iyidual for $100, playaUe a year hence, and propose 
•to allow him 6 per cent, discount for present payment, I must 
receive more than $100 — .$6:?=$94 ; sinee f 94 put pn inte- 
rest at 6 per cent, will not amount to $100 in the given time. 
The interest on $94 otic^^yeat at 6 per cent, is $5.64 ; and 
$94+$5.64=$99.64, which is 36 cents leas than the re- 
quired sum,or $ 1 00 . If, however, a person Owe me $ 1 06, pay- 
abW in one year without interest,, and X ^propose to allow him 
the same discount for immediate payment j^ he^must obvioi^sdy 
pay me $100, since $100 in one year e]t six pe^ cent! wiU 
amoiint to precisely $106. " , .^ 

^ence, we learn that the ratio which any sum <lue'a year 
hence without interest bears to ^ts present worth, is as 105 to 
100 ; or, w^t is the samo thing, as $1.06 to $L00, whenever 
the dii^unt is at 6. per cent. If the rate 'per cent, fee any 
other than 6, or the time ftiore or less than one'year^ the ratio 
varies* accordingly. Therefore, as tlie amount of %lfor the 
ginvn time -and r^Lte per cent, is to %\^ so is the given sum to its 
present vDorth, . ^ - . 

£x.'l. What is. the present wmtL <tf $450, due 2 years 
hence, 6 per cent, discount being allowed ? 



Tfa» iatottflt of 'f I ibr ^ yeain at 6 per ceftt. i|s 12 centgj 
and consequently the amountof $1, for &e same time;is $1.12. 
Therefoie, i.l2 : 1 : : 4'50: the required sum. And, since 
nothilig is effected by molti^flTing by 1, the required dum is 
obtained by ditidilig $450 by $1.1% 'Henee, $150j00-^ 
$1.12=$401.785.+ Ans. 

From the' above we derive the foHowing rule : • 

'RvhB.'— Divide the sttm an which the discount is to be made^ 
by the amount 'of one dollar for the given time and rate per 
€ent, 

^ 2. What is the present wor^ of $71)01 due 3 years hence. 
At 5 per cent, discount ? 

The qjmounl of $1 for 3 years at $ per cent., is $XJ5. 
Therefore, $700.00 ~ 1 ;i 5c= $608,695. + Ans. 

3. I^old goods to the amount of $1S0Q, on 6 mon^s^ credit. 
' What is the present vrorth, allowiiig B per cent, discount ? 

Ans, $1I59.B46.+ * ' 

4. What is the present value of a legacy of $20t)0, due 2 
years- hence, discounting at- 5' per cent, per annum ! Ans. 
$1818.18.+" > ■ . • ' 

' 5. What is the difference between the interest and dScount 
on $600. for 12 yekrs, at. 5 per cent. ? Arcs. , Interest $360; 
discount, $225 ; difierence, $135. ' , 

Note, — Tor obtain th^ discount, s^hisaict the present va^tie 
from the sicm due. '^ ' . •" 

f 

6. What is (he difitcount on $^D0 for 60 days, at 6 per cent. 
' per annum? Ans, t2.9T. . 

^. What is the present valtie'of $750, due 3i years hence, 
dipeouttting at 4 per ceiit. per anpum ? Ans. $657.89^4. -f- 
'^. What is die discount on $500 for 2 years, at 9 per cent. 

^ perunnumT -4»jp. $76,272.+ 

9. What'islthe present valu6 of 350£.,-due 4 years 'hence, 
discoui^ing at 4 per cent, fet annum ? Ans. ^'0^ £. 14 s. 5 d. 

1 0. What is Ihe present worth of 672 £., due 2 years hence , 
discounting at the rate of 6 per cent, per annum ? Ans. 600. X. 

1 1 . Bought goods to the amount of $820, on 6 montht' credit. 
What ou^ I to have paid, if. I had advanced the money on 
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the receipt of the goods, and had been allowed 4 per cent dii^ 
count? Ans, $80S.92.+ 

12. Sold goods to the amount of 81200, one half of which 
is to be paid in 6 months, and the other half in 8 months. 
What is the discount for the present payment of the whole, 
discounting at 6 per cent, per annum ? Ans, $40,553. 

13. A person having a legacy of $1450 left him, payable in 
6 years, requests present payment, and proposes to allow 6 
per cent, discount What must he receive? An^. $1066.- 
176.+ 
14. What Is the discount of $458 for 8 months, discounting 

at 8 per cent, per annum? Ans. $23.188.+ 

CtuESTioKs. — What is discount 1 What is the present worth of any 
sum of money, payable at some fulare time, without interest 1 Is dis- 
count a deduction of a given per cent, from a hundred cents, or a 
hundred dollars? Why? Wnat numbers express the ratio which 
any sum due a year hence, at 6 per cent, bears to its present worth % 
What is the rule for discount ? How is the discount obtained 1 How 
is discount proved 1 Ans. Cast the itUeiest on the present worth, for 
the time ana rate per cent, ofdiscount^ and add it to the present worth. 



PROFIT AND LOSS. 

Profit and Loss is the rule by which merchants and others 
engaged in trade, determine how much is gained or lost by any 
transaction. It also enables them so to regulate the price of 
their goods as to gain or loose a certain per cent, on the first 
cost. 

1st. To FIND HOW MUCH IS GAINED OR LOST ON A QUANTITY 
OF GOODS SOLD AT RETAIL, THE PURCHASE PRICE OF THE 
WHOLE QUANTITY BEING GIVEN. 

Rule. — Find the value of the whole quantity at the retail 
price; then, if there he a gain, subtract the purchase price from 
the same, and the remainder will he the sum gained ; hut xf 
there he ck loss, subtract the amount received from the purchase 
price, and the remainder will he the sum lost. 
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£x* 1. Bought 40 yards of cloth for $160, and sold the 
same for $5.20 per yard ? How much did I gain ? $5.20 x 40 
=$208.00; and $208.00 — $160= $48.00, Ans. 

2. Bought a hogshead of melasses for $25, and sold the 
same for 8 cents a pint. How much did I gain ? Ans, $15.32. 

3. Bought 12 cwt. oi sugar at 8 d. per pound, and sold it at 
3 J5. New York currency, per cwt. Did I gain or lose, and 
how much ? Ans, Lost $22. 

4. Purchased 2 hogsheads of wine for $94.50, and retailed 
the same at 2 s. New York currency, per quart. How much 
did 1 gain? Ans* $31.50. 

5. Paid $57 for 456 yards of cloth, and sold the same at 
the rate of 4 s. 6 d. New York currency, for 3 yards. What 
did I gain? ^nj. $28.50. 

6. Bought 12 rolls of ribbon, each containing 50 yards, for 
$18.75, and sold the same at 6 d. New York currency, per 
yard. How much did I gain by the operation ? Ans, $18.75. 

7. Bought 441b. of tea for $16.50, and sold it for 3 s. 6i 
New England currency, per pound. What did I gain ? Ans* 
$9,166.+ 

8. What do I gain on 15 cwt. of rice, which cost me $50, 
by retaiUng the same at 4 d. New York currency, per pound 1 
Ans. $20. 

2d. To FIND WHAT IS GAINED OR LOST PER CENT 

Rule. — Find the whole gain . or loss by the preceding ruU^ 
andy having multiplied it by one hundred, divide the product by 
the first cost. Or say, as the first cost is to the whole gain or 
loss, so is $100 or 100 J&. to the gain per cent. 

Ex. 1. If 1 buy broadcloth at $5.50 per yard, and sell the 
same for $6.00 per yard, what do 1 gain per cent. ? 

$6.00 — $5.50= $0.50, the gain on $5.50. Therefore, .50 
X 100=50.00, and 50.00— $5.50=9.09+, the gain on $100. 
Or, $5.50 : .50 : : 100 : the gain on $100. 

Or, the operation may be canceled, by ipleLcrngJirst above the 
horizontal line, the whole gain or loss found by subtraction, and 
$100 or 100 £. at the right of this, on the same side, and the 
whole cost below the same. Cancel, 6fc, 

The above sum thus stated, '^1^, and 100-i-M=$9,09+, 

a. aw 

11 

as before. 
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2. What do I gain per cent, if I buy wheat at 12 s. a bushel, 
and sell the same for 15 s. a bushel ? Ans. 25 per cent. 

3. Purchased pepper for 8d. per pound, and sold the same 
for 9 d. per pound. What per cent, did I gain ? Ans, 12^. 

4. Bought 650 lb. of sugar fbiT 10 cents a lb., and sold the 
same for 12 cents per lb. What was my whole gain, and 
what my gain per cent.? Ans* Whole gain $13.00; gain 
per cent. $20. 

5. Bought goods to the amount of 8325, and sold the same 
for $370. What "was the per cent, gained ? Ans. $ 13.846. + 

6. If I lose $2 on $25, at what rate per cent, do 1 lose ? 
Ans. 8 per cent. 

7. Purchased a hogshead of wine for $50, and sold the 
same for $75, on six months' credit. What was my gain per 
cent., allowing 4 per cent, discount for the 6 months' credit ? 
Ans. $44.23. 

8. Bought 6 cwt. of cheese for $48, but it being damaged, I 
am willing to sell it for the same on a year's credit. What is 
my loss per cent, discounting at 6 per cent, per annum 1 Ans. 
$5.66.+ 

3d. To FIND HOW A COMMODITY MUST BE SOLD TO GAIN OR 
LOSE A CTERTAIN CER CENT. ON THE WHOLE COST. 

Rule. — Jf the purchase price of the quantity for which the 
retail price is required, be not given, it must first be found, and 
then multiplied by $100 increased by the per cent, to be gainedj 
or diminished by the per cent, to be lost. The last product di- 
vided by 100, or, what is the same thing, with two figures cut off 
from the right, will be the answer required. Or the operation 
may be reduced to the following statement : As $100 is ^o $100 
increased by the per cent, to be gained, or diminished by the per 
cent, to be lost, so is the purcJtase price of the commodity to the 
retail price. 

Ex. 1. Bought 300 yards of cloth for $550 ; how must I sell 
the same per yard, to gain 25 per cent. ? 

$550-^300= $1.83|, the price of one yard ; and $1.83J X 
125=$229.16 ; and $229. 16 — 1 00 =$2.29,+ Ajis. Or 100 : 
125 : : 1.83} : Ans. or $2.29.+ 

Or the operation may be canceled by the following rule : 

Rule. — Write the given price above a horizontal line, and 
the quantity which cost that price directly below it. Then place 
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$100 tncreated hy tht per cent, to be gained of diminished by 
the per cent, to be lost, above the same linCy and 100 below, and 
proceed to eatuely 4^c, 

The above sum stated, 3oo-xoo' 

Canceled, ^^. and 55^6 x4=$2.29.+ 
6 ' 4 

2. How must I retail melasses by the gallon, for which I 
paid $30 per hogshead, to gain 12^ per cent. ? Ans. $0,535.+ 

3. Purchased 100 gallons of wine for $130, but by accident 
15 gallons leaked out. How must I sell the remainder per gal- 
lon, to gain 15 per cent. ? Ans, $1,758.+ 

4. Paid $1.10 per gallonfor melasses ; how must I sell the 
same per quart, to gain 30 per cent. ? Ans, 35| cents. 

5. Received from Lisbon 180 casks of raisins, which cost 

me $2.13 per cask. How shall I sell them per cask, to gain 25 

p« cent. ? Ans. $2.66. 

«^ ^ ^ 2.13. 125 
Statement, r^. 

6. Bought 2 cwt. of pepper at 1 s. New York currency, 
per pound, but it being damaged, I am willing to lose 10 per 
cent. ; how must I sell it by Uie lb. ? Ans, 1 1 cents 2^ mills. 

7. Bought one ton of steel for $184 ; how must I sell the 
same per pound, to gain 5 per cent. ? Ans, 8 cents 6 mills. 

8. A merchant bought 160 yards of cloth for $240 ; how 
must he sell the same per yard to gain 12 per cent. ? Ans, 
$1.68. 

9. Bought 8 pieces of cloth, each containing 15 yards, at 

3 s. New England currency, per yard ; how must I retail 
the same, to gain 8 per cent., and how much must I receive 
for the whole ? Ans, 54 cents retail price ; whole value, 
$64.80. 

10. If I buy 6 cwt. of sugar at 10 d. New York currency, 
per pound, and am allowed 4 per cent, discount for ready 
money, and sell the same so as to gain 15 per cent, on the 
money advanced, how much money do I receive? Ans, 
$77.28. 

11. Bought 12 chests of tea, each weighing 56 pounds, at 

4 s. 6 d. New England currency, per lb. For ready money 
was allowed 2 per cent, discount ; how much must I receive 
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for the whole to resJixe a profit of 10 per cent« cm- the money 
paid out ? Ans. $543^12. 

«^ , , 12. 56. 54. 98. 110 

Statement, —^g-g-jgg-^. 

12. Bought 700 yards of ribbon, at 6 d. New York currency, 
per yard ; how must I sell the same to gain 12^ percent, and 
what shall I receive for the whole quantity ? Ans, 6|d. per 
yard, nearly; and for the whole, $49,218.+ 

J.3^. How must cloth which costs 13 s. 4 d. be sold to gain 20 
per cent. ? Ans, At 16 s. per yard. 

CluESTioNs. — What is mofit and loss 1 What is Case 1st 1 What 
is the rule 1 What is Case 2d f What is the rule.? How is the 
statement made for canceling 1 What is Case 3d 1 What is the rule 1 
What is the rale lor oaaceliBg 1 



BARTER. 

Barter is a rule by which those engaged in trade exchange 
commodities so that neither party suffer loss. 
Take the^ following illustration: 

Ex. 1. How much sugar at 10 d. per lb. must.l)e given in 
exchange for 12 cwt. of butter at 15 d. per pound? 

It is obvious that the 12 cwt. of butter bears the same ratio 
to the number of cwt. of sugar required, as 10 d. bears to 1 5 d. 

Therefore,a8 10 : 15 : :12 : the answer, viz. 18 cwt. Or, j^ — is 

the statement for canceling : , 

6 3 

?2i-g, 6x3t=lS, Ans, 

The scholar will perceive that the principle here involved 
b the same as in the rule of proportion, which has already 
been fully explained. 

2. How much tea at 6 s. per lb. must be given for 2 cwt. of 
chocolate at 4 s. 6 d. per^ lb* ? Ans, 1 cwt. 14 lb. 

19 
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Sutemenly 9 s. : 4 «. 6 d. : : ,2 cwt. : Ans. 

For canceling, ^^ q . 

In this statement, the price of the chocolate is reduced to 
pence. The 12 below the line reduces the pence to shillings. 

3. How milch rice at 32 s. per cwt. must be given for 4 
cwt. 2 qr. of raisins at 6 d. per pound ? Ans. 7 cwt. 3 qr. 
14 lb. 

4. B. has 90 yards of linen, worth 4 s. 6 d. per yard, which 
he wishes to exchange with C. for muslin at 2 s. per y^ml ; 
how many yards of muslin must B. receive ? Ans. 202^ yards. 

5. Bought 75 yards of broadcloth at $3 per yard, and paid 
for it in muslin at 1 s. 3 d. New York ctaxency, per yard ; how 
many yards of muslin did it take? Ans. 1440 yards. 

6. Bought 7 tuns of wine at 10 d. a pint, and paid for it 
with melaases at 3 s. per gallon ; how many hogsheads of m^ 
lasses did it take? Ans. €2| hhd. 

7. Sold 5 cwt. 1 qr. of sugar at $8.50 per cwt. and received 
in pay 24 yards of cloth ; what was the value of the cloth per 
yard? Ans. $l.S59. 

8. How many gallons of melasses at 8 cents a qilart must 
be given for 24 cwt.^f rice at $8 per cwt. Ans. 600 gallons. 

9. I have nuts worth $4 per bushel, and B. has sugar worth 
10 cents per pound ; now if I charge him (4.50 per bushel 
for my nuts^ what ought he to p}iarge me for his sugar ? Ans. 
m cents. 

10. What quantity of butter worth 12i cents a pound must be 
given in exchange for 12 lb. of indigo worth $2.25 per pound ? 
Ans. 216 lb. 

11. Sold 5 cwt* of cheese at 8 d. per pound, and received in 
pay muslin worth Is. 6 d. per yard ; how many yards did 1 
receive ? Ans. 248| yds*. 

12. Bought 90 bushels of wheat at 15 s. and gave in pay 115 
yards of Irish linen, wMth 6 s. per yard, and the remainder in 
cash ; how many dollars did I pay, the currency being New 
York? Ans. $82.50 

13. Received of B. a quantity of broadcloth which he had 
sold at $4.50 per yard, but charged me $5.00; in pay I let 
him have a quantity of wheat which I had retailed at $1.50 
per bushel ; what ought I to have charged him, to meet the ad- 
vance he made on his broadcloth I Ans. $l.66|-. 

14* Bought 12 gross of pen-knives at 9 dollars per gross, and 
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paid for tiiem in doth at 3 s. 6 d. New York curreacy, per 
yard ; how many yards will be required to pay for the knives? 
Ans, 2464 yards. 

15. Sold 48 cwt. of hops at 4 d. per pound, and received pay 
in prunes at 6 d. per pound ; how many cwt. did I receive ? 
Ans, 32 cwt. 

id. Received 460 3rards of linen worth 6 s. 6 d. New York 
currency, per yard, in exchange for 84 yd. of broadcloth ; 
what was the value of the broadcloth per yard ? Ans. $4,449.+ 

17. Exchanged 320 lb. of chocolate valued at 4 s. 6d. New 
York currency, per pound, for a quantity of cotton at 8 d. per 
lb. ; but there not being cotton enough to pay me, I received 
the balance, viz. 50 doUurs, in cash; how many lb. of cotton 
did I receive ? Ans, 1560 lb. 

18. How many cwt. of sugar, valued at 10 d. per lb. New 
England currency, must be given in exchange for 24 cwt. of 
pepper at 15 dollars per cwt. ? Ans, 23^ cwt. 

19. What deduction ought to be made on wheat, which has 
been valued at 9 s. per bushel, in exchange for cloth, when 
cloth valued at 14 s. per yard is sold for 12 s. per 3rard ? Ans. 
1- 8* 3f d. per'bushel. 

20. How many pounds of cinnamon at 10 s. per lb. must be 
given in exchange for 5 cwt. of daleratus at 9 pence per lb. 1 
Ans. 42 lb. 

QuBNioNB.— >What is Barter i What is the principle Involved in 
this rule ? 



PARTNERSHIP. 

Partnership ia the rule by which individuals trading with a 
joint stock, determine their several shares of the profit or loss 
reaUzed. 

The individuals thus trading are called Stockholders. The sum 
of money advanced by the company forms a Capital Stock ; and 
the money from time to time received on the several shares is 
called Dividend. ' When the whole stock owned by the com- 
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paay is employed for the s&me period of time, the gain or loss 
which resslts from the adventure iis divided among the indi- 
viduals composing the company, in proportion to their several 
shares of the stock* 

We have then the following rule : 

• Rule. — As the whoh stock is to each marCs share of the 
stocky so is the whole gain or loss to each man^s share of the 
gain or loss. 

• . . " 

. Ex. 1. Three perscms traded in company. A's stock was 
$1200 ; B's stock was $4800, and C's, $2000 : they ^dned 
$800 ; what was each man's share of the gain ? 

$1200+$4800+$2000=8000, amount of the stock ; there- 
fore, 8000 : 1200 : ; 800: A's share, viz. $120. Then to ob- 
tain B's share, 8000 : 4800 : : 800 1 B's share, or $480. And 
lastly, for C's share, 8000 : : 2000 : : 800 : C's share, or $209. 

To state sums for canceling : 

Rule. — Write the whole gain or loss above the horisonial 
UmCj with the stock of one of the company, standing at the right 
of it ; then piaee Ae whsh stock bJow the line^ indproeeed to 
cancel, <^c. 

Theatove sum thus stated: ^^* 1^? =$120, A*s' share. 
??5i^=$480, B's share ; and ^' ^ =$200, C's share. 

Note. — ^The operations in this rule are proved by ad- 
ding together the several shares. Their sum must equal the 
whole gain. $120+ $480 +$200= $800. 

2. Three men, A., B., and C, traded in company. A. put in 
$560 ; B., $700 ; and C, $640. At the expiration of their part- 
nership, they found that they had gained only $420 ; what was 
each man's share ? Ans, A's, $123.789 ; B's, $154.737 ; and 
C's, $141,473. 

3. Three merchants trading in company suffered a loss of 
$600 ; their several stocks were $800, $1000, and $1200 ; 
what was each man's loss ? Ans, $160, $200, and $240. 

4. A., B., and C, freighted a ship. A. put onboard 36 tons; 
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B., 40 tons ; and C, 60 tons. In. a stonn, 30 tons were 
thrown overboard. What was each man's share of the loss ? 
Ans, A's, 7|f tons ; B's, 8f| tons ; and C's, 13/y tons. 

5. A bankrupt, who has property valued at $2500, owes A. 
$900 ; B., lOOO ; C;, $800, and D., $500. How much wiU 
each man receive, if the whole property be given up to them ? 
Ans. A., $703' 125; B., $781.25; C, $625 ; and D., $390,625. 

6. Three individuals unite in purchasing 600 acres of land. 
A. pays $3000 ; B., $5000 ; and C, $7000. .What are their 
seyeraJ proportions of the whole ? Ans, A. has 120 acres ; B., 
200 ; and C, 280. 

7. Three individuals, L., M., and N., freighted a ship with 
324 tons burden. L. put on board 72 tons ; M., 108 tons ; 
and N., 144 tons. They cleared $1200 by the adventure. 
What was each man's share of the gain ? Ans. L's, $266.- 
666+; M's, $400 ; and N's, $533,333.+ 

8. Three persons agreed to' pay $150 for the use of a pas- 
ture, and that each should pay in proportion to the number of 
creatures he put in What would be their several shares, pro- 
vided the first put m 100 oxen ; the second, 150 oxen, and the 
third, 200 oxen ? ^n^. $33.333+ ; $50; and $66,666.+ 

9. A person at his death owes A. 70 £. ; E., 400 £. ; and H., 
140 £.; and his prpperty is valued at (^nly^OOj^. How- 
much ought each to receive? Ans» A., 45 £. 18^ s.; £., 
262 j6. 5|f s. ; and H., 91 £, 16^s. 

10. Four individuals purchased a hdrse for $96. A. paid 
$20; B., $30; C, 25; D., $21. They sdd the horse 
for $150. What was each man's share of the gainT Ans. 
A's, $11.25 ; B's, $16,875 ; C's, $14.06i; andD's, $12.81 J, 

11. A man, whose ' property was worth only $500, owed 
C, $150 ; H., $180 ; and M., $300. He therefore concluded 
to give his property up to his creditors. What did each re- 
ceive ? Ans. G., $119,047+ ; H., $142,857 ; M., $238,095^ 

12* L. has a farm of 90 acres ; M. has one of 120 acres; 
and N. one of 150 acres. Their farms all joining, they agree 
to unite them for the puipose of renting. ' This they do, and 
receive for ^e whole the annual rent of $820 ; what is each 
man's share of the rent ? Ans. L's, $205 ; M% $273.333+ ; 
N's, $341,666.+ 

Whenever the different shares are not continued through 
the same period of time^ it is obvious that each man's share of 
the profit and loss will depend not entirely on his portion of the 
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whole stock, but also on the time during which his stock was 
inrested. Take the foUowing sum as an iilustration : 

13. Three merchants traded in company. A. put in $120 
ft>r 10 months ; B.» $100 for 18 months ; and C, $150 for 5 
months. They gained $100. What was each man's share ? 
A's, $120 for 10 months=:$120x 10=$1200 for one month ; 
B's, $100 for 18months=$100xl8=$l800 for one month; 
and C's, $150 for 5 months=$150x5 = $750 for one month. 
Therefore, $1200+ $1800+ $750 =$3750, and 3750: 1200 : : 
100 : A's share, or $32. 3750 : 1800 : : 100 : B's share, or 
$48 ; and 3750 : 750 : : 100 : C's, share, or $20. 

Hence, when the tioie of investment of the several shares 
differs: 
s 

Rule, — Multiply tach tnan^s stock by the time during which 
he continued in lT<ide^ and use the several products as directed 
in the preceding rule to use the several shatres^of the whole stock. 

14. A., B., and C, hold a pasture in common, for which 
they pay 30 £, per annum* lu this ; pasture, A. has 40 oxen 
for 75 days ; B., 45 oxen for 50 days ; and C, 50 oxen for 90 
days. What part of the 30 £. ought each to pay ? Ans, A., 
9£. 4s. 7^d. ; B., 6 j&. 18 8.5^d. ; andQ., 13i:. IGs. 

15. Three men enter info partnership on the following terms : 
A. invests $1500 for5 months ; B., $1800 for 6 montlis ; and 
C, $2000 for 8 months* During* the continuance of their 
partnership they sustain a loss of $1000. What is each man's 
share of the loss ?• Ans, A's loss is $218,658 ; 3's, $314.- 
868 ; and C's, $466,472. 

16. £. and S. enter into partnership for one year. E. at 
first advances $480, and B. puts in his share 3 months after. 
How muck must he advance to he entitled to an equal share of 
the^gain at the expiration of one year ? Ans, $640. 

17. Two merchants trading in company gain $200. A's 
stock was $220 for 6 months, and B's, $380 for 9 months. 
How ought they to share the gain ? Ans* A's pprtion is 
$55,696; B's, $144,304. 

18. Two men commenced trading in company on Jan. Ist, 
1 825. A. advanced $ 1 000 at the time specified ; hutB., findingit 
inconvenient, did not advance his share till the first of May fol- 
lowing. At the end of the year they shared the profits equally. 
What capital did B. advance ? Ans. $1500. 
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19. A. and B. tnded in company. A. pat in $1200 ; B, ad- 
vaneed his share 3 months after. What sum was it necessary 
for him to advance so as to be entitled to one half of the profit 
at the expiration of one year ? Ans. $1600. 

20. L., M.,'and N., entered into partnership ; L. advanced 
$300 for 3 years ; 6 months after, M. put in $450 ; and 6 
months after M. put in his share, N. put in $520. At the ex- 
piration of 3 years, they found they had cleare4 $900. What 
was each man's share? Ans. L's, $264,274; M's share, 
$330,342; and N's, $306,383. 

GluESTioNs.— What is Partnership 1 What are the individuals tra- 
ding in cotnpany called'} What does the money advanced by the 
company form 1 What is the money they receive on their, several 
shares called ? What is the role for operating when each man's stock is 
employed for the same period of timel Wnat is the role for cancel- 
ing 1 When all the shares are not continued for the same period of 
time, on what will each man's share of the profit and loss depend? 
What is the rule 1 



COMMERCIAL EXCHANGE. 

Under this rule are included the operations of purchasing 
goods in one country, in the currency of that country, and sell- 
ing them at wholesale or retail in the currency of ano^er coun« 
^, so as to give or lose some required per cent. 



TABLE OF GOLD COINS. 



NAMES OF COINS. 



VALUE. 



Austrian DomMtms* 

Sonverein, - • $3.37 7 

Double Ducat, - - 4.58 9 
Hungarian Ducat, - 3.39 6 

Bavaria. 

Carolin, - -" - 4.95 7 
Max d'or or Mazimib'an, 3.31 8 
Ducat, - - - 3.27 5 



NAMES OF COINS. 

Berne. 

Ducat, double in pro- 
portion, - - - 
Pistole, - - - 

Brazil, 

Johannes, half in propor- 
tion,- - . « 
Dobraon,, -v - - 



VALVE. 



S1.98 6 
5.54*3* 



17.06 4 
33.70 6 
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MiJIEt OP OODfS. 



tlLUB. 



Dobra, - - - 017.30 1 
Moidore, half in propor- 
tion, - - - 6.55 7 
Crusade, - - - 63 5 

Brunstoick, 

Pistole, doable in propor- 
tion, - - - 4.54 8 
Ducat, - - - 2.23 



Cologne. 
Dncat, ' - - - 

Colombia, 
Doubloon, - . - 

Denmark* 

Dncat, Ctnrent, - 
Ducat, Specie, .* 
Christian d*or, - 

East India. 

Rupee, Bombay, 
Rupee, Madras, - 
Pagfoda, Star, 



2.26 7 
15.53 5 



iM 2 

t.26 7 



i.di 

2. 

4.02 1 



7.09 6 
7.11 
1.79 8 



England. 

Guinea, half in propor- 
tion, - - 5.07 5 

Sovereign, half in propor- 
Uon, - - -^ 4.84 6 

Seven shilling piece, - 1.69 8 

Prance. 

Louis, coined before 1786. 4.84 J 
Double LK)uis, before 1786, 9.69 7 
Louis, coined since 1786, 4.57 ^ 
Doable Louis^ since 1786, 9.15 3 
Napoleon, or 2Q. francs, 3.85 1 
Double Napoleon, or 40 
fVancs, - - - 7.70 

Frankfort on ike Mnin. 
Ducat, - - . 2.27 9 

Geneva. 

Pistole, old, - - 8.98 5 
Pistole, new, - - 3.44 4 

Hamlnirg. 

Ducat, double in propor- 
tion, . . - 2.27 9 



MAMgS OF COINI* TALFfi. 

Gem&a. 
Sequin, ... $2.30 2 

Hanover. 

Double Gkorge d'or, - 7.87 9 
Ducat, - - - 2.29 6 
Gk)ld Florin, double in pro- 
portion, * - - 1.6T 



Holland. 

Double Ryder, - 

Ryder, 

Ducat, 

Ten Guilder Piece, 

Malta. 

Double Louis, 

Louis, 

Demi-Louis, 



Donbloons, 



Mszico, 



Milan. 



12.20 5 
6.04 3 
2.27 5 
4.03 4 



9.27 8 
4.65 2 
2.33 6 



15.53 5 



Sequin, - - - 2.29 
Dopia or Pistole, - 3.80 7 
Forty Livre Piece, • 7.74 2 

Naples. 

Six Ducat Piece, 1783, 5.24 9 
Two do. or Sequin, 1762, 1.59 1 
Three do. or Oncetta, 1818, 2.49 

Netherlands. 

Gold Lion, or 14 Florin 

Piece, - - - 5.04 6 
Ten Florin Piece, - 4.01 9 

Parmia. 

auadruple Pistole, - 16.62 8 

Pistole, or Dappia, 1787, 4.19 4 

do. do. 1796, 4.13 5 

Maria Theresa, 1818, 3,86 1 

Piedmont. 

Pistole, coined since 1785, 5.41 1 
Sequin, half in proportion, 2.28 
Carlino, coined since 1785, 27.34 
Piece of 20 Francs, or 
Marengo, - - 3.56 4 
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NAMEA OR COINS. 



YALUl. 



Poland. 



Ducat, 



«8.27 



Portugal. 

Dobraon, ... 32.70 8 
Dobra, - - - 17.30 1 
Johannes, • - - 17.06 4 
Moidore, half in propor- 
tion, - - - 6.56 7 
Piece of 16 Testoons, 1600 

Rees, - - - 3.13 1 
OldCnisado, or 400 Rees, 58 8 
New Crusado, or 480 Rees, 63 5 
Milree, coined in 1755, 73 

Pfusna, 

Ducat, 1748, * • 2.27 

Ducat, 1787. - . 9.36 

Frederick, double, 1769, 7.97 

Frederick, double, 1800, 7.95 

Frederick, single, 1778, 3.99 

Frederick, single, 1800, 3.97 

Rome, 

Sequin, coined since 1760, 3.35 I 
Scudo of Republic, •> 15.811 

Russia. 

Ducat of 1796, - * 3.39 7 

Ducat of 1763, - - 3.36 7 
Gk)ld Ruble of 1756, - ' 96 7 

Gold Ruble of 1799, - 73 7 

Gold Polten of 1777, - 35 5 

Imperial of 1801, - 7.83 9 

Half Imperial of 1801, 3.91 8 

Half Imperial of 1818, 3.93 3 

Sardinia. 

Carlino, half in propor- 
tion. - - - 9.47 3 



9 
7 
5 
1 
7 
5 



Saxony, 

Ducat of 1784, - 
Ducat of 1797, - 
Augustus of 1754, 
Augustus of 1784, 



3.36 7 

3.37 9 
3.93 5 
3.97 4 



NAMB8 OF COINS. TALUB. 

SUUf. 

Ounce of 1751, - - $2.50 4 
Double Ounce, - - 5.04 4 

^ain. 

Doubloons of 1773, parts 

in proportion. - -» 16.03 8 

DouMoon, ... 15.53 5 

Pistole, - - - 3.88 4 

Coronilla, Qold Dollar, or 

Yintern, 1801, - 98 3 

• Sweden, 
Ducat, - - . 2.23 5 

Switjgerland. 

Pistoleof the Helvetic Re- 
public, . . - 4.56 

TVeves. 
Ducat, - . - 2.26 7 

Thtrkef, 

Sequin fonducli of Con- 
stantinople, - - 1.86 8 
Sequin fonducli of CoU'* 

stantinople, 1789, - 1.84 8 
Half Misseir, 1818, - 52 1 

Sequin fonducli, - . L83 

Yeermeeblekblek, - * 3.02 8 



7\ucainf. 

Zechino or Sequin, - 
Ruspone of the Kingdom 
of Cltmria, 

Venice, 

Zechino or Sequin, shares 
in proportion, - 



2.31 8 

6^ a 
2.31 



Carolin, 
Ducat, 



Wiriemberg. 



Zwrich. 

Ducat, double and half in 
proportion, 



4.89 8 
2.33 5 



3.26 7 
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TABLE OF UNCOINED AND SILVER MONEY. 



English Cttrrency* 

1£. sterling, before 1632 

.MM.444. Since 1832» $4.80 
Or prior to 1832, 9 £.=« 

940. Since 1832, 5 ie.» 24.00 

1 English crown, - 1.10 

Orl0crowns== - 11.00 

1 English shilling, - 22 2 

1 pistareen, - - 20 

Or 5 pistareens» ^ 1.00 

1 English penny, - 0185 



Irish Cwrrencf, 

1 £. Irish, . . - 
Or 10 £^ 

1 shilling, . .> - 
1 penny, 

Fnnch Currency. 

1 French crown, 
Or 10 cro^n!i=«B - 
1 five franc piece, 
1 fianc, - - - 
1 Decimes, 

^dnish Currency, 

1 Spanish dollar, 
1 real,, new plate, 
1 real vellon. 



4.10 

41.00 

20 

01 



1.10 

11.90 

93 

18 



5 

7 



0186 



1.00 
10 
05 



Currenciei of other Nations, 

millree of Portugal, $1.24 
Russian silver ruble, 75 

rix dollar of Sweden, 1.00 
Russian rix dollar 66 6 

Or 3 rix dollar»= - 2.00 
Danish rigsbank dollar, 50 
silver ducat of Naples, 80 

Or 5 ducatss:r= . . 4.00 
seudo of Sicily, ' - s 96 

oncia of Sicily, - 2.40 
pezza.of Leghorn, - 90 

pezza of Genoa, - 89 

fioarin of Trieste, - 48 

rix dollar of Trieste, 96 

Roman crown, - 1.00 

Sold crown of Roime, 1.53 
f alteSe scndo, - 40 

rupee of Bengal, - 5& 5 
rapee of Bombay, - 50 

pagoda of Madras - 1.80 

tale of Canton, - 1.48 
Japanese tale, - 75 

dollar of Sumatra, * 1.10 

tale of Sumatra, - 4.16 
florin of Java, - 40 

mark banco of Hamburg, 33 3 
guilder of Amsterdam, 40 



To reduce a foreign currency to federal money, multiply the 
given money of that currency hy the value of its unit in federal 
money f c^ given in the preceding tables. 

If, however, it be required to find how goods, the value of 
which is given in a foreign currency, must be sold in federal 
money, to gain or lose a given per cent., frst change the for- 
eign currency to federal money, and calculate the gam or loss on 
this by the rules already given. The retail price of any de- 
nomination, as cwt., lb., yd., gal., &c., may then be found by 
division. 

Ex. 1. Purchased in London 360 yards of broadcloth, which 
cost me, including transportation, 300 £. sterling ; how must I 
sell the same per yard, in federal money, to make a profit of 
20 per cent. ? 
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Solution i 300 jB.X 40 =12000; and 12000-f-9=:tl333i, 
the value of 300 £, in federal money. 

Then, $1333^x1. 20^ $1600, the value in federal mdney 
increased by the gain per cent. ; therefore, $1600 --360= 
$4,444,+ the required price of one yard. 

If the wholesale price only be required, it is only necessary 
to omit the last step. Thus the $1600 is the wholesale price 
of the cloth given in the preceding sum. 

To solve sums like the preceding by canceling : 

Rule. — PUtce the whole cost in the given currency first above, 
and (if the retail price be required) the number expressing the 
quantity procured for that price, first below, a horizontal line. 
Write next above the line the value of a unit of the given, cur- 
rency, in federal money. And,' lastly, to increase or diminish 
the price by the required p^ cent., place 100 below the line, and 
100 increased by the per cent, to be gained, or diminished by the 
per cetU. to be lost, above the same. 

Note 1st, — If the wholesale price be required, the number 
expressing the whole quantity (by the preceding rule, placed 
below the line) must be rejected 

Note 2d. — ^Whenever in the preceding tables the value of a 
number of units of foreign currency is given in federal money, 
place that number below the line, and its federal value above the 
sum. (See iC's sterling.) 

The preceding sum stated for canceling : 

300. 40. lao 
360. 9, 100' 

To understand the reason of the middle terms, see Note 2d, 
and £'s sterling in the preceding tables. 

40 
%m. 4«i. lUBt 

K6n. 9. vssf 

^ s 

And 40+ 9= $4,444,+ the answer, the same as before. 

2. Purchased in London 350 yards of sheeting for 75 £., and 
paid 12 iS. for its transportion to New York city ; how must I 
retail the same in federal money, to gain 15 per cent, on the 
first cost? Ans, $1.27.+ 
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Statement, ^~^. The87inthe 8tatement=75J5, + 12£. 

3. Received bom London 470 yards of dimity, which, in- 
cluding txansportaticMaL, cost me 66 j&. ; sold the same by the 
yard so as to gain 30 per cent, on the first cost; how^lid I 
sell it ? Ans. $0,799+ per yard. 

4. Received from Dublin 6Q0 yards of Irish linen^ the whole 
cost of which was 75 £, Irish currency ; how must I retail the 
same in federal money, to gain 12^ per cent. ? Ans, $0,576+ 
per yard. 

5. My agent in Dublin has forwarded to me 900 yards of 
linen ; whole cost 60 £. Irish currency ; how must I retail the 
same in federal money, to gain ] 5 per cent. ? Ans. $0,314.+ 

6. I have in my store 120 yards of broadcloth, forwarded 
me by my agent in Paris, which cost me, including transpor- 
tation, 325 crowns ; how must I deU the same in federal money, 
to gain 16 per cent. ? Ans. $3,456+ per yard. 

7. Received 680 yards of silk from Paris, for which I paid 
660 crowns ; expenses of transportation, 12 crowns ; 'how must 
I sell the same in federal money, to gain 30 per cent ? Ans* 
$1.20+ per yard. 

8. Received from Madrid 6 hogsheads of wine, each con- 
taining 63 gallon?,, for which my agent paid 188 Spanish dd- 
lars ; how must I sell the same per gallon, to gain 12^ per cent.? 
Ans. $0,559.+ 

9. I have on hand a bale of silk, containing 174 yards, which 
I received from Cadiz, at a cost, including transportation, of 
140 piastres or Spanish dollars ; how must I sell the same per 
yard, to gain 5 per cent. ? Ans. $0,844;+ 

10. Received from Opotlo 3 hogsheads of port wine, con- 
taining 63 gallons each ; cost, including transportation, 30 
milrees per hogshead ; how must I retail the same by the 
gallon, to gain 25 per cent.? Ans. $0,738.+ 

1 1 . How must I sell broadcloth by the yard, in federal money, 
of which 3 pieces, each c<mtaining 35 yards, cost -me 135 £. 
sterling, to gain 30 per cent. ? At^s. $7,428.+ 

12. Received from A. B., Dublin, 560 yards of linen ; whole 
cost 90 £, Irish currency ; what must be the retail price, in 
federal money, to gain 15 per cent.? Ans. $0,757+ per 
yard. ,, 

13. Received from the same 600 yards of muslin,worth 56 £. ; 
how must I sell the whole quantity in federal money, to gain 
5 per cent. ? Ans. $241.08. 
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14. Oottsigned to my agmit; J. JoaeB, of London, 300 barr^ 
of flour, for which I paid $1500 ; how many pounds sterling 
ought he to receive for the same, to gain 10 per cent., the ex- 
pense of, transportation being $50 ? Ans. 383 jE:. 12 s. 6d. 

15. Received of my tigent in London, J. Jones, 2510 gaHons 
of Madeira wine, ivhich dost me, per invoice, 1640 £. sterling ; 
but it being of an inferior quality, I am willing to lose 5 pef 
cent, on the cost ; whatnm8t'beth,e price per gallon, in federal 
nioney? Ans, $2,758.+ 

'16. Three mcfn trading in company, received from France 
1200 bottles of cl^mpagne, for which they paid 600 French 
guineas, each $4.60 ; how must they sell the same per bottle, 
in federal money, to gain 40 per cent., and what wil! be each 
man*^ gain per bottle f Ans. $3.22 per bottle; each manHi 
gain per bottle, $0,306.+ . 

17: Received 300 elk of cloth 'from Hamburgh, which cost 
me 1500 mark bancos ; how must the same be sold- in federal 
money, by the yard, to gain 12i per cent., the ell Hatnburgh 
being 2iqr.? -4n,y. $1.17.+ 

18. New Y6rk, Jan^ 6, 1838. This day received from Am- 
sterdam, 600 yards of carpeting ; M'hole cost, 2400 guilders. 
Required the retail price in federal money, to gain 20 per cent. 
Ans. $192 per yard. 

19. Shipped to London 380 barrels of flour, which 'cost me, 
including transportation,, $6 ner barrel. How ^ny English 
crowns must f receive for tne 'whole qtkantity, to gain 10 per 
cent. Ans. 2280 crowns. 

20. Shij^dto Dc^hn 3000 bushels 6f flk3t-seed, which 
cost me $2500. How many pounds, Irish ctoency; must I re^ 
ceive for the whole quantity, to gain 5 percent, t Ans. 640 J^. 
4s. lOd. 2<yr.+ ' " ' 

21;* Boston, Jan. 16, 1895. This day received from 'my 
agent at Li«rbon, • 16 hogsheads ef wine, each 65 gallons; 
whole cost, 640 milrees. The whole being of an inferior 
q«Miiity, I am willing to lose :6^ per cent, on the cost. -^How 
nduch ila federal iftoney must I charge per gallon? ^ Ans. 
$0.72, nearly. 

22. New York, Sept. 6, 1835. This day i"eceived from A. 
B., London, 1200 yards of superfine broadcloth ; whole cost, 
iSOO£. How mnst I seK the same in federal money, at 
wholesale, to realize a profit of 20 per cent. ? Ans. $8000. 

23. Received from Russia a quantity of fnr ; whole cost, 900 
silver rubles. What must be the wholesale price in federal 

20 
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money, to make an adTaaoi of 15 per ceat on the ceet ! Am* 
$776.26. 

24. Boston, Feb* 26, 1836. This day leceived from my 
agent in Paris, 24 hogsheads French wine, each 60 gallcHie ; 
whole cost, 288 guineas. How must the same be retailed by 
the quart, in federal money, to gain 12^ per cent. ? Ans. 
$0,258.+ 

25. Shipped to my agent in London, 650 barrels of floor ; 
whole cost, $3600. How many pounds sterling must 1 re- 
ceive for the same, to gain 10 per cent, on the cost 1 Ans, 
891 £. 

CluBflTioNt. — What operations are included ander this nilel Hov 
is a foreign carrency reduced to federal muney t How is the opera- 
tion performed, when it Is required to find hov goods, the Talae of 
which is given in a foreign currency, most be sold to gain or lose a 
certain per cent, la federal money % What is the role for canceling % 
What is Note latl What is Note Sd 1 



TARE ANP TRET. 

We come now to c<Misider die aUowaaces to be made in the 
purchase of goods by weight.. The following particulars 
require to be first noticed : 

Gross Weight is the whcde weight of tihe goods purchased, 
induding that of the box,>bBnrel, b^, &c. containing them. 

Drftft is a deduction from the gross weight made in favor of 
the buyer. 

Tare is an allowance made for cask, box, bajrel, dec. eon- 
taining the goods ; vndmay be either ^a certain deduction from 
the whole quantity, or so much per box, &c. 

Tret is an jdlowance of 4 lb. for every 104 lb. made for the 
dust, dec. 

Sutth is what remaixis ailer same of the preceding allow- 
ances haye been made. 

Net Weight is what remains afier all the deductions have 
been made. 
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Ex. Iv Bought a hogshead of sugary we^hing 7 cwt. 3 (p. 
26 Ib.y tare on the whole^ 3 qr. 24 lb* What is the net inrei^ ? 

cwt. qr, lb. 

7 2 26 

3 24 



6 3 2 Net weight. 

2. What is tl^e net weight of 12 casks of raisins, each 
weighing 2 cwt. 2 qr. 14 lb., tare per cask, 12 lb. 1 

2 cwt. 2 qr. 14 lb. x 12=31 cwt. 2 qr,, the gross weight. 13 
Xl2=144lb.=l cfwt 1 qr. 41b. ; and 31 cwt. 2 qr. — 1 cwt. 
1 qr. 4 lb. =30 cwt. qr. 24 lb. Ans. 

3. What is the net weight of 6 casks of prunes, each 
weighing 3 cwt. 2qrJl01b., tare 20 lb. per cask? JLns, 20 
cwt. 1 qr. 241b. 

4. Whatisthonet weif^tof 44 cwt. gross, if 14lb*percwt. 
be allowed to tare ? 44 x 14=616 lb.=5 cwt« 2qr., aad 44 
cwt. — 5 cwt. 2 qr.=38 cwt, 2 qr. Ans. 

Or the solution may be effected by canceling, by the follow- 
i^grule: . 

Rm.E;— ^Pla6tf the. whole gross weight first above a horizontal 
line* ThenplaceH2lb.. below the Une^ with 113 dimnishedby 
the tare per eu^,, standing directly above it.- Cancel, ^. 

ThQ above sum solved by this rale : , . 

U 14 7 

112-^14=98. ^^^. Canceled,**-^ 



113' ^~*^«^"» xiSL 4' 

sa 2 

and 11 X 7=77, and 77-r-2=38 cwt, 2 qr. 

5. Bou^t 84 cwt. of sugar. What is the net weight, if 20 
lb. per cwt. be allowed for tare 1 Ans. 69 cwt. 

6. ilo^ght d hogsheads. o{ sugar^ each weighing 8 cwt. 2 
qr. From this, a deduction of 161b. per cwt. was made for 
tare» What was the net weight? Ahs. 65 cwt,. 2 qr. &lb. 

Note 1st. — When the price per cwt or per lb. is given, the 
reduction for tare and tret may be made, and the whole cost as-^ 
certained by a single statement, as may be seen from the fellow^ 
ifig example : . ■ 






TA&B AMP TJtBT. 

7. WknX is the vftlueof 8 hogsheads of eaigsiv each weigh- 
ing 12 cm. gross, tsM 12 Ih; per ewt9.at #&50 per ewt. ? 

S 3 

o* * * 8. 12. 100. 8.60 r* -.i j S, IB. 100. 8.50 
Statement, ^ , Canceled, -. ^^^ ^ , 

'7 
and 8.60xl00x3x2-f-7=$728^7, A«*. 

8. Bought 32 casks of figs, each, wejlghing 2 cwt# 2qr«, at 
a deduction of 18 lb. per cwt for tare. What did the whole 
cost me^ at $4 per cwt. net weight ? Ans, $268.57. 

9. Bought 1 .5 cwt. of sugar sut $6,50 per cwt net weight. 
Reduction for tare, 12 lb. per cwt. ; tret, 4 lb. per 104 lb. How 
aiust I sell the whole, to gain 20 per cent, on itte first ccMt, and 
how must I retail it, to gain the same per cent. ?. Ans. Wholi^ 
sale price, $100.446 ; retail price, $0,059, nearly. 

To effect all the reductions and the gain per cent; of the 
preceding sum, a single statement ffoly is required ; thus : 

15 . 6.50. 100. lOO. 190 
112. 104. 100. 

10. Bought 32 chests of tea, each weighing 4 cwt. 2qr. at 
$49 per Cwt. net weight ; tare, 12 lb. per cwt. ; tret, 4 lb. per 
1041b« How most I sell the whole quai^titj to gain 20 per 
cent., and how must the same be retailed, to gain the same ! 
Ans. Wholesale price, $7269.23 ; retail price, 80.525. 

11. Bought 742 Ibk of wool, and was allowed a deduction of 
. 5 per cent, from the gross weight for dust, A:e. For the net 

weight I paid 9 s. New York currency, per pound, and was al- 
lowed a deduction. of 6 per cent, on the whole cost for ready 
money. 1 then sold the same so as to realize a protit of 20 
per cent, on the money I advanced. How much did I receiYe 
for the whole ? Ans. $900. 

' 12. 'Purchased 5 cwt. of sugar; tare allowed, 8 lb. pier cwt. 

For the net weight I. paid 6 d. New York currency, per lb. 

How must I sell the whole quantity to gain 20 per cent., and 

X how must the same be retailed, to gain the same per cent. I 

^»£. Wholesale price, $39 ; retail price, $0.07^ per pound. 

13^ Purchased 12 bags of coffee, each weighing 96 lb. ; tare 
per bag, 6 lb. What was the whole cost at 30 cents per lb. 
and the retail price, to gain 25 per cent. ? Ans. $324 whole 
eost ; $0;37i retail price. 

14. How much will 8 hogsheads of sugar, each weighing 
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8cwt. 3qr., cost at $9 per cwt. if a deduction of 121b. per 
cwt. be allowed for tare ; and what will be received for the 
whole, if it be sold at an advance of 30 p^r cent.? J^ns. 
$562.50 cost, and $731.25 received. 

15. What is the net weight of 3 tierces of rice, ^ach 
weighing 4 cwt. 3qr. gross ; the tare allowed, 161b. per cwt. ^ 
tret, 4 lb. per 104 lb. ? Ans. 1 1 cwt 2 qr. 27 lb.+ 

16. What is the cost pf 15 chests of tea» each coolaining 
1401b. gross, at 5 s.. New York currency, per lb. ; tare, 16 lb. 
per cwt. Ans. $1125. 

17. Bought 12 hogsheads of sugar, each wciiffhing 10 c^kir. 
2qr. at $9 per cwt.'iiiet* weight Deduction for tare, 12. lb*, 
per cwt. How^mttch must I receive for the whoLe quantity, to 
gain 10 per cent, on the cost ? Ans, $1 1 13.75. * 

18. Bought 16 firkins of butter, each Wjeighing 1081b. ; re- 
daction for taye, 81b^ per ewt. Paid 15 pence, Ndw Engiand 
cmrrenoyy per poood. What did it cost me ; and what must be 
the wholesale, and irfaait the retail price^ ta gam 20 p&t cent oi^ 
the first cost? Ansi» Whole cost, $334,285;+ wholesale price, 
$401.142 ; retail price, $0.25. 

19. Bought 18 cwt of sugar^ at $12 p^r cwt net weight ; 
tace, 161b. per cwt; Bow mustj sell the same per lb. to gai^. 
12 per cent on.th^ first cost ? Ans, $0.12. 

20. Purchs^ed in London, 16 cwt. of tea ajt28£« steijjng 

rsr cwt. net weight ; tare, 12 lb. per cwt.^ How much rausi 
receive in federal money, for the whole quantity, to realize ^ 
profit of .12 pet cent, and what retail price will allow the 
same profii ? Ans. Wholesale f»i^e,, $1991.11 ; retail p^ce, 
$1.24. 

QuBsriOKs.— What is Tare and I'lBtl What isgnK^ weight^ 
What is draft? What is tare') What is tret 1 What i? suttle^t 
What is net weights What is the rale 1 What is the note t 

20* 
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EaUATION OF PAYMENTS. 

Equation of Payments is the method of finding a mean 
lime for the payment of several debts* due at different periods 
of time. 

Ex. 1. I owe a friend $380, to be paid as follows, viz. 
•100 in 6 months; $1^ in 7 months^ and $160 in 10 
months. If I pay the whole at once, at what time must the 
payment be made, so that neither I nor my friend shall lose in- 
terest ? 

SOLUTION* 

The interest of $100 for 6mo«=:theintereM0f $lfor 600mo* 
The interest of $ 120 for 7 mo.^the interest of 91 for 840 mo. 
The interest of $160 for 10mo.=?the interest of $1 for 1600 mou 



Arat. of pa/ts, $380 ,3040 m^ 

3040 r= the months requisite for $1 to gain as much interest 
ILS $380 woidd gain in the required time. Therefore, $380 : 
$1: : 3040 months : to the required time, viz. 6 months. 

The 600, 840, and 1600 months are obviously obtained by 
inultiplying the several paynients by 'the time which must 
tlapse before they severally become due. 

We therefore hare the Urilowidg rule : 

Rule. — Multiply each payment by the time which must elapse 
tefote it becomes duey,and divide the sum of the products bj 
%he sum of the payments, 

12. A. owes me $50, payable in 4 months ; $100, payable 
in 10 months; and $150, payable in 16 months. In what 
l&me must he pay the whole, so that neither shall lose interest? 
Am. 12 months. 

3. What is the equated time of p^y^nent for the three fol- 
lowing sums, vis. $500, payable in 3 years ; $400, payable in 
4 years ; and $600, payable in 5 years ? Ans, 4^ years. 

4. What is the equated time of payment for the three fol- 
lowing sums, viz. $60| payable in 4 months ; $75, payable in 
6 months ; and $100, payable in 7 months ? Ans, 6 months. 



\ 
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6. A. cJWesi B. $400 ; of which $80 is payable in 6 months; 
$120 in ten months ; and the remainder in 1 year and 8 months. 
What is the equated time of payment? Ans. \ year, 2 months, 
end 6 days. 

6. A merchant has a certain sum of money due him, of 
which ^ is payable in 2 months ; ^ in 4 months ; and the re- 
mainder in 6 months* What is the equated time for the pay- 
ment of the whole T Ans, 4 J months. 

7. I owe four sums of mciriey, payable* as follows, viz. $60 
payable in 9 months ; $80 in 10 months^ ; $5Q in 1 1 months ; 
and $G0 in 12 months. At what time may I pay the whole, 
without loss ? iin^. 10^^ months. 

8. A person owes a debt of $2000, payable in 7 months, df 
which he proposes to pay $600 down, on condition that the 
remainder be allowed to remain unpaid an adequate term of 
time. ~ In what timer ought it to be paid ? Ans, 10 months. 

dofistioNs.— Wliat U Equation of Payments ? What is the rule ? 



DUOPECIMALS. 

Duodeeimals are fractions of afoot. The unit or foot 19 
i^rst supposed to be divided into' 12 equal parts, called inches 
or primes, and' marked \ £ac,h inch or prime is then divided 
into 1 2 equal parts, called seconds, and marked ''. Each second 
is. again divided in like manner, and each part obtained by this 
^vision is called a third^ and marked "\ \ loot is therefore 
divided duodecimally, when it is separated into 12 equal partly 
in when the several divisions sustain a twelve*fold relation to 
each other. This relation may be thus IQustrated : 

1' inch or prime is <.....^ . • ^ J^ of a foot* 
l''s6c.o«d is^7 of 1^, ,.-•...-- j^ of a foot. 
1'" third is -{^ of -j^ of A-, - ^ - - - -j-J^y of a foot; 

l""fourtfeisT\f of ^^01 tV^^t^* * - ?irh? of a foot. 
1'"" fifth is -]lj of j^ of^ ^ of ^ of J^j - a^ft'gga of a foot. 
1""^' sixthis^of ^of^of^of ^offj, 5CT^4 of afoOt,&c. 
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The sMurks \ ^\ '"9 "'', ^c. are tbe^ indices of the several de- 
DOBunstionsi ^ ^ 

TABLE OF DENOMINATIONS. 

12'V'" sixths make ..... 1'^'" fifth. 

12""^ fifths.make 1"" fourth. 

12"" fourths make I'" third. 

12'^^ thirds make 1" second. 

12" seconds make - - - '^ - V prime or inch. 

. 12' inches or primes make «- - - I foot. 

Duodecimals may be added or subtracted in the same man- 
ner as compound numbers ; the denominations decreasing or in- 
creasing in the constanjt ratio of 12. These operations are so 
simple that it is unnecessary to introduce any examples. Hie 
principle is the same as in Compound Ad£tion and Subtraction. 



MULTIPLICATION OF DUODECIMALS. 

The greatest difficulty the scholar will here encounter, 
will be to determine the denomination of the product' e^ 
any two denominations. Suppose, it be required to multipl]^ 
. 6' inched or primes by 4' inches, iheir product is obviously 24, 
but of whsLt denomination is it t By recurring to the preceding 
tables, it will be seen that 6' inches ==^ of a foot, and 4^ inched 
= A of a fopt ; and ^ x ^=:^ft*f , thj^t is, 24". Hence, indies 
multiplied bv inches produce seconds. Again, let it be re^ 
quired to multiply 9'^ seconds by 3' inches. 9 seconds =jjj! 
and 3 inches =^ • therefore, ^fy X A=tH7' ^^ ^'^"- I^*8"y> 
what is the product of 7" seconds multiplied by 9^' secpnik* 
7" seconds =Tij, 'and 9" seconds^rj^, ana 7^7X^17=3 
j^i^^ or 63'^^' fourths. From the above we draw the foDow- 
mg conclusions, viz. that feet multiplied hy feet produce square 
feet ; feet multiplied hy inches produce inches ; inches or jprimek 
multiplied by inches, give seconds ; sedonds multipUed by seconds, 
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give fourths ; seconds multiplied by thirds^ give fifths, ^c, ; 
that is, the product of any two denominations wiU always be of 
the denomination eocpressed by the sum of their indices, 

RuLis. — Begin with the lowest denomination of the multipli- 
cand, and multiply it by the highest denomination of ike multi- 
plier, and place each term of the product according to its respec- 
tive value* Multiply in the same manner by each remaining de- 
nomination of the multiplier, and place' the product of each suc- 
ceeding multiplication one or more places farther to the right, 
according to the denomination. The several products thus ob- 
tained, when added together, will give the required product. 

Note. ^-li wSl be remembered to cany by 12 in all cases. 
Ex. 1. Multiply 4 feet 4 inches, by 4 feet 4 inches. 

OPERATION. 

ft: in, 

4 4* Beginning with the 4 feet in the mul- 

4^4' tiplier, we say 4 times 4' are 16'=:1 A. 

-, — . 4'. The 4' is set down and the 1 ft. 

17 4' carried to the next product, making it 
1 5' 4" 17 feet. Then multiplymg by 4', we 

* say4'x4'=:16"=rl'arid4"; set down 

18 ft. d' 4'' the 4" and carry the V, and say 4' times 

4 are 16' and r is 17'=! ft. and 5', 
which being s^t down, and the two products added, we obtain 
18ft. 9* 4" as the required product. 

2. 3. 4. 

ft, in. ft. in. ft. in. 

Mult, a 6' Mult. 9 . 10' Mdt. 3 8' 

by 4 3' 7 6' 7 6' 



34 0' 68 10' 27 6' 

2 1' 6" 4 11' 0" 



Prod. 36 r 


6" 


Prod. 73 


9' 0" 


• 


1 


5. 

ft. in. 

Mult. 7 3' 

4 7' 




6. 

ft. in. 

3 ir 

9 5' 


7. 

ft, in. 

4 6' 

6 8' 


ft. 

9 
3 


8. 
in, 
7' 

6' 


33 2' 


9" 


36 10' 7" 


25 e* 


33 


6' 6'" 
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9. 10, 

ft, in, ' ' ft* in. . 

6 4' 3^' 3 9^ 11" 

4 6' 4" 4 2' 3" 



28 9' 2'' 11'" 16 0' 3" 3"' 9"" 

11. How many square feet does a board 28 ft. 10' 6" long, 
and 3 ft. 2' 4" wide contain? Ans, 92ft. 2' 10" 6'", 

12. In a board 16 ft. 9' long, and 2 feet 3 broad, how many 
square feet ? Ans. 37 ft. 8' 3". 

13. There is a wall 82 ft. 6 in. high, and 13 ft^ 3 in. wide. 
How many square feet does it contain ? Ans, 1093 ft. 1' 6". 

14. .There is a room 20 feet square and 7 ft. 6 in. high, to 
be plastered at 10 d. New York currency, per square yard. 
How many dollars will it cost ? Ans, $6.94.+ 

15. There is a yard 58 ft. 6 in. in length, and 54 ft. 9 in. in 
breadth. How many dollars will it oqst to pave it, at 5 d. IbTew 
York currency, per square yard ? Ans, $ 1 8. 53 . 

16k If a floor be ^9 feet 9 inches long, and 24 feet 6 inches 
broad, how many square yards does it contsdn ? Ans, 162 
yards, 5 ft. 10' 6". 

NoU 2d. — If three dimensions, viz. length, breadth, and 
deptibbe given, the soUd oontent is found by multiplying them 
successively into each other. 

17. There is a pile of wood 12 feet 6 inches long, 4 feet 
lugh, and 8 feet 6 inches wide. How many cords does it 
contain? Jl»^. 3 cords, 41 feet. 

To reduce solid feet to cords, divide by 128, that being the 
number of solid feet in one cord. The required dimensions 
of the Cord, are 8 feet long, 4 feet wide, and 4 feet high ; 
since 8x4x4=128. 

18. How many solid feet are there in a block 6 feet 8 
inches in length, 4 feet 6 inches in height, and 3 feet 4 
inches in width ? ^n*. 100 feet. 

19. There is a certain pile of wood measuring 24 feet in 
length, 16 feet 9 inches in depth, and 12 feet 6 inches in 
width. How many cords are there ; and how many solid feet 
may be daily consumed to have it last one year ? Ans, 39 
cords, 33 feet; daily allowatice, 13^ feet, nearly. 
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20. How many square feet are there in a board, which mea- 
sures 1 6 /eet, 9 inches in length, and 2 feet, 3 inches in breadth ' 
Ans. 37 feet, 8' 3". 

CIdbstions.— What are Daodeclmals ? How is the foot divided 1 
What is each part callied 1 -How is the inch divided 1 What is each 
part called, &c. 1 When is the foot divided daodecimally 1 Repeat 
the table of denominations. How may dmklecimals be added 1 What 
difficulty will be encountered in Multiplication of Duodecimals 1 
Give an illustration of the difficulty. Of what denomination will 
the product of any two denominations be "i What is the rule 1 What 
is Note Xsti What is Note 2d 1 



INVOLUTION. 

A number is involved by being multiplied into itself. 

The number thus multiplied by itself is caUed the root. 

A power of any number is the product obtained by multiply- 
ing mat number, into itself. Tbe particular power produced 
depends on the number cf successive multiplications ;. the given 
])iundter always being the first power, and also the root c^ the 
succeeding higher powers. The first multiplication then pro- 
duces the second power ; the second multiplication, the third 
power; the third multiplication, the fourth power, &c.,^A^ 
power obtained being always one in advance of the number of 
muUiplicfUion^. 

Illustrntion : 2=the first power, and is also the root of the 
succeclding higher powers. 

2 >< 2 ±= 4, the 2d power, or square of 2. 
2 X2 X 2= 8, the 3d power, or cube of 2. 
2X2x2x2=16, the 4th power,-or biquadrate oi 2. 
2x2x2x2x2=32, the 5th power d" 2, <Stc. 

The power to which a number is to be raised, is frequently 
expressed by a small figure, called tf^ index of the required 
power^ placed on the right of that number, thus : 4^ denotes 
the second power of 4=16; and 4^ denotes the third power 
of 4=64 \ and 9^ denotes the fifth power of 9=59049, &c. 
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A fnicti<m i» involved by multiplying the nmnerator and 
the denominator each into itself, the required number of limes ; 
thus the square of } is f x f =^. The square of -^ is ff ; and 
the cube of the same is f^^ £c. 

If the given quantity be a mixed number, it. should first be 
reduced to an improper fraction, before being involved ; thus 
the second power of 2i is 2j=f, and f x*=r3^=6i. Or, 
proper and improper fractions may both be reduced to deci- 
mals, and then involved. 

If any number be raised to two different powers, the power 
which is obtained by multiplying these two powers together, 
is expressed by adding their indices, thus : 2^x2' =2* =32; 
for 2''=4, and 2^=8, and 8x4=32; and 2x2x2x2x2= 
32. Or, 33 x 3*=3»=6561, for 3^=27, and 3*=243 ; and 243 
X27=6561. 

Or, again, any power of a given number is divided by another 
power of the same number by subtracting the index of the di^ 
visor from the index of the dividend, thus : 2* -f- 2^=2", for 2* 
=32, and 2''=8, and 32-^8=4, the second power of 2. Or 
3*-f-3»=3*, for 3*=8i; and 3'p=9, and 81h-9=9, the second 
power of 3. 

Ex. 1 . What are the square, cube, and biquadrate of 3 ? Ans. 
3x3=9, the square; 3 X 3 X 3 =27, the cube ; and 3x3x3 
X 3 = 81 , the biquadrate . 

2. What are the square, cube, and biquadrate of 5 ? Ans. 
25, 125, and 625. 

3. What are the cube and biquadrate of 12 ? Ans. 1728 
and 20736. 

4. Multiply the second and third powers of 4 together. 
What is the product, and what power of 4 is it ? Ans. The 
product,:1024, or fifth power. 

5. What power of 3 is obtained by iBiaUipl3dng.its thiard 
power and its fourth power ^getheV ; and what is the number ? 
-An*. 7th power, or 2187. 

Note, — When the number to be raised to some given power 
consists of whole numbers and decimals, the number of deci- 
mals to be cut ofi* in the required power is ascertained by 
multiplying the number of decimals in the given number by 
the index of the required power. 

6. What is the square of 26.13 1 26.13 x 26.13=6827769. 
Now to- determine how many decimals are to be cut off, we 
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first notice that .the number of decimals in the given number 
i6 two, and also^ that the index of the required power is 2, 
tlierefore, 2x2=r4, the number of decimals to be cut off. 
Therefore, 682.7769 is the required power. 

7. Whkt is the cube of 25.4? Ans. 16387.064. 

8* Divide 2' by 2^ and what power of 2 will be obtained ? 
Ans. 8f the cube of 2. 



EVOI^UTION. 

Evolution is the reverse ef Involution. ' In Invohition we 
have the redt given to find some required jpower ; but in Evo- 
lution a power is given, and a root required. 

The relation between roots and powers requires to be clearly 
understood. 

A root 6( a number is obtained whenever that number is re- 
solved into several equal factors ; and a.powe7* of a number is 
obtained whenever that number taken as a root, is multiplied 
into itself once or more. Thus, 2 is the cube root of 8, be- 
cause it may be resolved into three 2's ; ot because 2 raised 
to its third power equal^ 8, for 2 X2 x2=:8. Also, 8 is the 
square root of 64, because the second power of 8 is 64, or 8 x 
8=64. Again, 9 is the square of 3, and 3 is the square root 
of 9 ; 27 is the cube of 3, and 3 igi the cube root of 27. Boots 
and powers are therefore correlative terms. 

The exact root of some numbers cannot be obtaii^ed* Such 
numbers are called irrational powers^ and their roots are called 
surds. Thus, no root can be obtained, which^wfaen multiplied 
into itself, will produce 2 ; 2 is therefore an irrational power^ 
and its foot i^ a surd. But a number whose root can be ex- 
actly extracted is a perfect or complete power j and its root is 
called a rational number. Thus, 16 is a complete power, for' 
4 is its exact root ; 4 therefore is a rational number. 

There are two methods of expressing roots. The first and 
more common method is, by using the character caQed the 
radical sign ; tmtten thus, V. This sign, without any accom- 

21 



242 XVOLITTION. 

panying index, always indicates the scjnare root. If other roots 
are required, ihe sam^ radical sign is used, with an index of 
the require loot* Thus, V9, is an expression for the square 

3 'a 

root; vd, for the cube root; v^,. for the fourth root of 9, &c. 

V64, equals 8, because 8x8=64; and v64=4, because 4 

X4x4=64, or v64=2, for 2x2x2x2x2x2=64, &c. 
Hence the root is to be taken as a factor in producing its cor- 
responding power, as many times as there are umts in the in- 
dex of the required root. The other mode of expressing roots 

is by means of fractional exponents. Thus, 6' expresses the 

square root ; 6*, the cube root,, and 6*, the biquadrate or 
fourth root of 6. The chief advantage of this mode arises 
from the fact, diatnot oi4y roots of numbers may be expressed 
by it, but also any required power of a given root. The de- 
nominator of a fractional uidex always denotes a root of the 
quantity to which it is applied, whUe the numerator ex- 
presses some power of that root ; thus, 9* implies that the fourth 
root of 9 is to be extracted, and that root raised to its third 

power. Again. 64« implies that the sixth root of 64 is to be 
extracted, and the root then raised to it^ fifth power. But the 
sixth root of 64 is 2, arid tl^e fifth power of 2 is 32 ; therefore, 

o 

64'=32. Or a powei? higher than the given root may be ex- 
pressed; thus, 16^, implies the third power of the square root 
of 16 ; but the^square root of 16 is 4, and the third power of 

4 is 64 ; therefore, 16^=64. 

When several numbers are to be added and the root pf the 
sum obtained, it may be expressied thus : V 65+16 ; which 
implies that the root of the sum of 65 and 16 is to be obtained. 
If the vinculum over the two numbers be rejected, the expres- 
sion would imply, that 16 is to be added to the square' root of 
65. As the expression now stands, its value is 65+16=81, 
and V8i=9. Or the root of the difference of two quantities 
may be expressed in like manner, by placing the minus sign 
between them; thus, V90 — 26, the value of which is 90—26 
=64, and V64=8. Without the vinculum over the two 
quantities, the expression would imply that 26 is to be taken 
from the square root of 90. 

The root ef the product of several numbers is equal to the 
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product of their roots. As an illustration, take 9 and 16. Their 
product is 144, of which the square root is 12 ; that is, the 
root of their product is 12. The product of their roots is the 
same, for the square of 9 is 3, and of 16 is 4 ; and 4 x 3 is 12. 
The same is' true of the cube roots, or of any roots whatever. 

Take the numbers 8 and 27. v8r=2, v27=3, and 3x2=6, 

the product of their roots. Again, 27x8=i216,.8nd V216=6, 
the root of their products. 



EXTRACTION OF THE SaUARE ROOT. 

The Square Root of any number, is that number which be- 
ing multiplied into itself once, will produce the number given. 

The following table exhibits the square of all numbers from 
1 to 12 : 



Roots, 


1 2 


3 .4 


5 6 


7 8' 


9 


10 


TT 


12 


Squares, 


1 4 


9 16 


25 36 


49 64 


81 


100 


121 


144 



Fig. 1st. 
8(1. 



A square is a figure bounded hy four equal sides, and has 
all its angles right angles, or angles of 90 degrees. This may 
b^ seen in figure 1st. Now the 
area of a square, that is, ihemmiber 
of square feet, or rods, <SziC.,it coii- 
tains, is found by midtiplying the 
length of cmy two sides together ; 
or since the sides are all equal, by 
multiplying the length of any one 
side into itself ; or by squaring it. 
As each of the sides of the annexed 
figure is 8 feet in length, it is obvi- 
ous they may each be divided into 
8 equal parts, each of which will be one foot in length. Let 
each side be thus divided and the points of division united, as 
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seen in figurs 2il. Now since Fia.Sd. 

Mch side is 8 feet long, the di- 
vieions oa, bb, ee, dd, &c. must 
be jut one foot e&eh; the di- 
visions nisde by the lines run- 
sing St right angles to these, are 
slso one foot each. The whole 
figure is, therefore, divided into 
64 equal parte, each of which is 
just one foot square. But 8x8 
=64. Therefore, the area of a 
square is obtained by multiply- 
ing the length of the side by itself; or, in other words, by 
squaring it. 

Now to apply the above Temarks to Evolution, suppose we 
have an area equal to what is given above, but placed in a dif- 
ferent torm. Suppose it to consist of a board one foot wide 
and 64 feet long ; and that it is required (o determine how large 
a aqiiaie floor it will exactly cover. V64=3feet,iBtfaeleDgth. 
of die side of the required floor. Hence, the area of a square 
is found by squaring one of its sides ; ssd the length of its 
sides is found b^ extracting the square root of the given area. 

The following is the rule Its extracting the square root : 

Rdlb 1st. — Separate the given nvmber into periods of too 
figuns each, by placing a point or dot over the place of unitg, 
anoiker tnitr the place of hundreds, and another over the place of 
tens of thousands, &e. 

2d. Find by trial the greatest square root of the left hand 
period, andplace it for ^ first figure of the Toot,'afier the Ptan- 
«r of the quotient in division. 

3d. Subtract the square of this root from the left hand pe- 
riod, and to the remainder bring doton the next period i^ two 
figures for a dividend. 

4lh. Double the root figure already obtained, for a divisor ; 
then, omitting the right hand figure of the diviiUnd, divide as in 
Simple Division, and place the figure obtained, as the second 
figure of the root or quotient ; and aJso on the right hand of 
the divisor. 

5th. Multiply the divisor thus increased, by the figwe last 
placed in the root, and place the product under the dividend, as in 
Division ; then subtract, and to the remainder bring dowh the 
nextperiod of two figures. 
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6tli. Double the root already found far a neto divisor, with 
which divide as before* Continue the operation till the periods 
are all brought down : the number obtained wHl be the root rt- 

quired, 

\. 

Note \st, — If the number, the^ root of which is required, 
consist in part of a decimal, place (he first point over the unit ' 
figure, as already directed, and point off both ways from that 
figure, allowing two figures to each point. If the decimal 
consist of an odd number of figures, annex one cypher to 
complete the last period. 

2d. If a£ter all the periods have been brought down, there 
be a remainder, periods of ti^o cyphers each may be cu^nexed 
and the operation continued!' The root figures obtained by 
thus annexing cyphers- will be decimals; and must be so 

marked. ^ • _• 

3 J. Tbe number of dots employed in pointing off the giren 
mumber, always determines the uumber of figures in the re- 
quired root. 

Ex. 1. What is the square root of 1206 V 

1296 pointed apcording to the role is 1296. lience we 
know that the root will consist of two figures. The' next ^tep 
is to determine, the ropt of 12, the le& hand period. This is 
done by frial. If 4 be taken, it will be found too large, since 4 
X4=:16. We will, therefore, takfe 3. 3 X 3=9, and since 9 
is less than 12, it is not too large, and yet it is the greatest in- 
tegral quantity, whose square is less tluui 12, and is therefore 
the root we want. 

OJPERATION CONTIN0KD. 

12 96(3 
Root sqaaredj=:9 

3 9 9. remainder increaaed 1^ the next- 
periodt 

Now since we are to have anO^er figure in the root, the 3* 
^feady obtained is 3 tens or 30, ihe square of which is 30 X 
30=900 ; the l2 is also 1200. After subtracting the 9, there-^ 
fore, there remains 3, or 300, and the next period being brought 
down,, we obtain the number 396. 

The next step is to find a divisot,' which by the rule is 34-8 

i=6; therefore, 

21* ' 



^ 



346 
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1^96(3'6 

9 



6)3 



In dividing, the right hand figure, riz. 6, U omitted. 

Aganv 12 9 6(36 
9 



66)396 
396 



000 



The last toot figure is placed on the right of the divisor, 
jnaking it 66, and the whole is multiplied by the root figure, 
that is, 66x6=396. I then aubtract and nothing remains. 
Therefore, 36 is the soot re<piixed. 

The^ operation is proved by squaring the root ; thus, 36 x 36 
= 1296. 

If the given number had consisted of three or four periods 
instead of two, the operation would have been continued by 
bringing down another period, and then douUing th^root 36 for 
a new divisor 

Exjdanatian.-r^'We will suppose the. 1296 in the pr.eeeding 
operation to.be so many feet of boards one foot in breadth ; and 
that it is required to know how large a floor, exactly square, 
they will cover. 

As has already been said, the 12 in the number 1296 is 1200, 
and the root 3 is so many tens, or 30. This, therefore, is the 
length in feet of one side of a square floor, which 1200 feet 
of the boards will cover, and leave a remainder of 3 or 300. 

Now to find the area of a square, 
(see fig. 3d,) we multiply the length 
of any two sides together, or square 
te length of onrside. Therefore, 30 v 
X 30=900. We have then disposed 
«f 1KM> of 1296 ibet given, and there 
remains 396 feet to be so added to «. 
tbis figure as to preserve its square Si 
form. This is done by making equal ^ 
additions upon any two ai^acent 
aides ; and hence we see the obvi-^ 
ous reason for doubling the root, 
(which is the length of one side of 
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180 sqr. ft. 
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80 ft. 



the sqiiare,) for a divisor. But tlie root, figure 3d, being-dqubled^ 

Slves 6 for a divisor, and tliis i$ ciMltained in the xentaining 
gures, 396, 6 times, (the right hand figure, viz. 6, being 
emitted) agreeably to the rule.) Now this figure, 6, expresses 
the breadth of the addition which the remaining feet oi boards 
are i(iEflicient to make to the original square, as seen at fig. 3d& 
This addition is seen at fig. 4th. 
This diagram is not a perfect Pig. 4th. 

sqttare ; a comer remains to be - 96 ft. ' 

filled i:qp. We will, however, 
before completing it, ascertain 
how many of 390 feet, that 
reigajned after the first square 
of 900 feet was conipleted, are « 
here disposed of. The length Si 
oi each addition being 30 ie#t, 
and the breadth 6 feet, the 
area is 30xlS=180 sq. feet; 
and tiie area of bolh^ conse- ^ 
quently, is 180 + 180= 360. 
But 396—360=36. ThereV 

fore, 36 feet still remain to be added. The scholar, by refer- 
ence to ^e preceding diagram, will perceive- that the comer, 
which yet Temains to be filled, to complete the square, is just 
6 feet from comer to col-ner; therefore, 6x6=36. 'Hiis ad- 
dition just disposes of ^e remaining feet of boaarda, and com- 
pletes the square, as may be seen at fig» 5th. The area of the 
original square, as seen at fig. 
3d, and also of the several addi- 
tions made at figures 4th and 5th, 
disposes of the whdle of the given 
quantity of board ;: for 900+180 
+ 180+36 = 1296. But wty, 
jn diving, is the^righthand figure 
of the dividend omitted ? 

The scholar will iremember 
that the points {^aoed over any 
number, determine the nusiber of 
figures in its root. (See Not^ 3.d.) 
Before performing the operation, 
v^ therefore know that ^e re- 
quired root of the preceding num- 
' her will c<Hiisist of two i^ires. The 3, or Left hand figure W 
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that root, is therefore 3 t^ns, or "BO. Tlus number, viz. 30, is 
consequently the^true value of the root already found, which, 
if doubled, will give 60 as the divisor, and ndl 6, as. in the 
sum. The true value of the divisor is therefore teii times as 
great as represented in the operation, and hence the dividend 
is divided by 10; that .is, its right hand figure is omitted, to 
make its value correspond with the I4>pai«nt value of the 
divisor. - 

Another peculiar feature of the operation consists in {facing 
thd quotient, or root iigute, on the right of the divisor, tiiiereby 
multiplying it into itself. For this, there must also be a reason. 
If the scholar will examine figure 4th, he will notice a vacaift 
comer, which, as the. addition mad^ to each of the two adjacent 
sides, is 6 feet, must be just 6 feet square* By placing the 
root figure on the right of the divisor, and multiplying it into 
itself, this comer is filled up and the square compieteid. 

2. What is the square root of 9601 ? , 

OPERATION. 

9 80i{9 9root. ' 

18 9)1701 
170 1 



The 9'in thd divisor isthe last root figure^ placed there by 
ihejrule. 

3. What is the square root of 30138.696025 ? 

OPERATION^ 

3 13 8.696025(173.605 



27) 201 
18 9 



343)1 238 
1029 



3466) 2096« 
20796 



347205) 1736025 

173 6 026 



EXTRACTION OF THE SQITARE ROOT. 249^ 

It will be observed from this example, that when a period 
is brought down, and the number obtained is not sufficient 
to contain the divisor, a cypher is to be placed in the root, and 
^so on ihe right hand of the divisor, and the next period is 
then to be brought down. For arranging the points in this sum, 
see Note 1st. 

4. What is the square root of 5499025 ? Ans, 2345. 

5. What is the square root of 1522756 ? Ans. 1234. 

6. What is the square root of 207936 ? Ans. 456. 

7. What is the square root of 5700.25 ? Ans. 75.5. 

8. What is the square root of 74770609 T Ans. 8647, 

9. What is the square root of 419112517321? Ans. 
647389, 

10. What is the square root of 10 ? Ans. 3.162274+ 

11. What must be the length of each side of a square field, 
in rods, in order that the field may contain 40 acres'? Ansi 
80 rods. . , . 

12. A certain regiment consists of 6561 men. How many 
must be placed in rank and file^ to form them into a square ? 
Ans. 81 men. 

13. A company of men spent 6 £. 13 s. 4 d., which was just 
as many pence for each man as there l^ere men in the company. 
How many men were there, and how many pence did each 
man spend ? Ans. There were 40 men, and each man spent 
40d. 

14. If a man were to plant 3969 hills of corn in ajsquare, 
how many rows must he have, and how. many hiUs in a row ? 
Ans, 63 of each. 

Note 4th. — ^To extract the square root of a vulgar fraction, 
Jlrst reduce the fraction to its lowest term, and then extract the 
root both of the numerator and denominator. 

15. What is the square root ai ^fg ? 

72 _ ^ and the square root of d is- 3 ^ 

las' ■" 16 and 16 is 4' ^^• 

16. What is the square root of ■^■? Ans, -J. 
, 17. What is the square root of ^|^ ? Ans. ^. 

18. There is an army containing 9il6 men. How many 
men must be placed rank and file, to form a square which 
shall contain every man ? Ans. 96. 

19. What is the square root of |§ff ? Ans. i. 
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APPI.ICATION OP SQUARE ROOT TO PARALLELOGRAMft AND 

TRIANOLSa. 

A parallelogram is an oblong figure lia^ii^ its opposite sides 
equal and parallel. The adjoining figure represents the paral- 
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lelogram. If we suppose this figure to be 10 feet long, and 
2 feet broad, the area of the whole figure is evidently 10x2 
=20 square feet. The area of a parallelogram is therefore 
found hy multiplying its length into its breadth. - Had the 
length of the above figure been 18 feet, and its breadth as given 
above, the area would have been 18x2=36 square feet ; and 
this equals a square figure, the sides of which are 6 feet long, 
for v^=6. A square, equal in area to a given parallelogram, 
is found by extracting the square root of the area of that pardA' 
lelogram, 

20* What is the length of the sides of a square, whose 
area shall be equal to the area of a parallelogram 32 feet ia 
length and 2 in breadth ? 

Operation : 32x2=64, and V64i=:8 feet, the side of thd 
required square. 

21. There is a parallelogram 27 feet in length and 3 in 
breadth. Required the sides of a square of equal dimensions. 
Ans, 9 feet. 

92. Required the dimensions of a square, the area of which 
shall be equal to the area of a parallelogram 18 feet in length 
and 8 in breadth. Ans. 12 feet square. 

Note 5th. — ^When th^ area of a parallelogram is given, and 
also the ratio of its leng& and breadth, the sides may be found 
by dividing the area by that ratio, and extracting the square 
root of the quotient. The root obtained will be the required 
breadth, by which divide the area, and the quotient will be the 
length. 

23. If the area of a parallelogram be ^88 rods, and its length 
be twice as much as its breadth, what is its length, and what 
iifc breadth ? 
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Operation : 288-^2 = 144 aiid,t/i44= 12,ibe required breadth ; 
and 288-7-12=24, the reqiiired length. The reason of the abOre 
operation is obvious. The length being twice its breadth, if 
the paxaUelogram be divided in the middle, the two parts will 
be equal and square, and the square root of one of these parts 
will evidently be the breadth of the parallelogram. The same 
reasoning may be applied to parallelograms of any dimensions. 

24. There is a field containing 30 acres, lying in the form 
of a paraUelogram, of which the length is three times the 
width. What is its length, and what -is its breadth ? Ans. 
The length is 120 rods, and the breadth 40 rods. 

Note 6th, — ^The side of a squsore of equal area with a geo- 
metrical figure of any form, may be found by extracting the 
square root of the area of that figure^ * 

25. I have an irregular piece of land containing 50t acres, 
.which I am desirous to exchange for an equal number of acres 

lying in a square form. What must be tbjB length of the sides 
ctf that square ? Ans, 90 rods. 

26. A certain triaujgular field contains 10 acres of land. 
What is the length of the sides of a square containing the 
same number of acres ? Ans. 40 rods. 

The principle of the square root may be applied to find the 
length of the sides of a right angle4 triangle, the measure 
of either two being given. 

"The square of the hypotieneuse of side opposite the right 
angle, is always equal 
to the sum of the squares 
of the base and perpeib- 
dicvdar. Therefore, 

If the base and per^ 
pendicular be given, and 
the.hypoteneuse requir- 
ed, square the gvoen 
sides, and extract the 
square root of their sum^ 

If the hypoteheuse, and one of the legs of the triangle be given, 
to find the other leg, square the hypoteneuse, and from its square 
subtract the square of the given side. The square root of the 
remainder will be the length of the required side. 
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27. Tbere is » wall 15 feet high, and in front of it is 
a pavement 24 feet wide. How lo^g a ladder is required to 
reach from the outside of the jpavement to the top of the wallt 
The hypotetieuse is required, therefore, 15x15=225; and 
24 X 24=576; then, 225 +576 =801 ; and V§5T=28.3,+ Ans. 

28. A certain trejs is broken off 8 feet from ihe ground, and, 
resting on the stump, touches the ground at the distance of 12 
feet. What is the length of the part broken off? ^ti^. 
14.42+ feet 

29. There is a fort standing by the side of a river, 24 yards 
high, and a line 36 yards long will just reach from the top of 
the fort to the opposite side of the river. What i$ the width 
of the river ? Ans. 26.832 yards. 

30. Two ships sail from the same p(»1;, one duie east, and 
the other due north: What is the distance between them, 
when one has sailed 100 miles, and the other 168 miles? 
Ans> 195.5+ miles. 

31. A man shot a bird sitting on the top of a steeple 80 
feet high, while standmg at the distance of 60 feet from its 
base. How far did he shoot? Ans, 100 feet. 

32. A rope 100 feet long attached to the top of a steeple^ 
touches the ground when drawn perfectly straight, 20 feet 
from its base. How high is the steeple ? Ans, 98 feet, 
nearly. - ' 

33. Two boys were j^aying witt a kite, the line of which 
was 520 feet in length. When the string was ^ out, one of 
them standing directly imder the kite, s^nd the other holding the 
string, the distance between them was 312 feet. What was 
the perpendicular height of the kite ? Ans, 416 feet. 

duEs^ONs.— When is a number Involved % What is a root 1 What 
is a power of any munber 1 On what does the particular power pro- 
duced depend 1 How does the power obtained compare with the num- 
ber of multiplications in producing it 1 How is a, required power ex- 
pressed 1 What is the ^^re denoting the power ci^lled % jEIow is a 
traction involved % If the given quantity be a miied number, what 
must be dope 1 K a number be raised to two different powersr, how is 
the power obtained by multiplying these two powers together, ex- 
pressed 1 How is any power of a given number divided by another 
power of the same number? When the number to be raised to a 
power is in part a decimal, how is the number of decimals to be cut off 
from the required power ascertained % What is evolution 7 What 
IS a root of a number 'i What is a power of any n amber t What 
are irrational powers % What are ^urds 1 How many methods are 
there of expressing roots '^ What is the tx»i method 1 What root is 
expressed by the radical sign without any index or exponent 1 If 
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any otker root is to be enrcssed, how is it done % How mahy times 19 
the root to be taken as a factor in producing its coriespoiMliM power 1 
What is the other mode of expressing roots T What ds an ^vantagt 
of this mdde 1 When a fractional mdex is nsed.wh^t does the de- 
nominator denote t What does the numerator ? When several nnm- 
hers are to be added, and the root of the smn extracted, how is ' th^ op- 
eration expressed 1 What does 4he root of the product of aeveria 
numbers e(]pial 1 Give an illustration. What ie the square root of 
any number 7 What is a square 1 How is the area of a square foi\nd 1 
Qiv^ the ^iU1l8tratiaB. How is the length of the sides of a square 
found % What is the rule for extracting theequare root 1 What is Note 
1st 1 J^ote 2d *? Note 3d 1 Why do we take twice the root for a divisor 1 
Why m dividing do we omit the right hand figure of the dividend 1 
Why. do we place th». quotient figure on the tight of the divisor 1 
How is the square root of a vulgar fraction extracted 1 The vulgar 
f^actian nay first be reduced' to a decimal and ^e root of . the decimal 
extracted, if preferred. W^^^ ^ at P&fallelogram 1 How is its area 
found 1 How may a square equal in area to a given parallelogram be 
found 1 What is Note 5th 1 Note 6th 1 To what is the square of 
the hypoteneuse of a right angle^l triangle equal 1 If the base and 
perpendicular be given, how may ttie hypoteneuse be found 1 If the 
hypoteneuse and one of the legs of a tnangle be given^ how may the 
other leg be fonn4t The base and perpendicular are called the Ugs 
of a triangle. How are the operations in Square Root proved 1 Ans. 
By multiplying the root into itself. 
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I 

A cxjvt is bounded hy- six equal plane surfaces^ each cf 
which is a square; that is, the len^h, hrea^dth^ and depth qfa 
cube are equal. , (See fig. 1st.) Thie area of each of. the six 
equal sUtfaces is found by iBqiiaring the measure of its side, as 
hfas already been explained in Square Root. 

If the adjoining figure represent Fig. 1. 

a cubic block measuring three feet 
in leng^, breadth, and thickness, the 
«ttperficial area of each face is 3 x 
3=9 square feet. Novr if the divi- 
sions marked by the dotted lines on 
each fape of the block, were extend- 
ed throttgh it, in either direction, the 
whole would be divided into 9 parts, 
each one foot^square and 3 fe^t long, 
and susceptibleof beingdivided each 
into three, and consequently the whole, into 27 blocks, each one 

22 
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cubic ^ foot. We hsve then the ^following general principle. 
The content of a solid or cubic h^dy is found by fnuUiplying its 
length, hre<idth, and thickness intoectch other.; or, what is the 
same in effect, by cubing one of these dimensions. 

Extracting the cube root ie a process, liie reverse of the pre- 
ceding, that is, it is finding the length cf One of tJie sides of a 
cubic body, the solid content of that body being given ; or it is 
finding from a given number, another number, whose cube &r 
third potoer sheUl equal th€U number. 

Rule 1st. — Separate the given number into periods pf 
three figures each, by placing a point first over the unit figure, 
and mvancing toward the Ufp when thp number consists of tn- 
tegers only ; but to the right q.nd left both, when it consists cf 
integers and decimals, and make the last period of the decimal 
complete, by annexing cyphers, whenever necessary, 

2d. Find by trial the greatest cube root of the left hand pC" 
riod, and place it as in square toot ; then subtract its cube from 
the same period, and bring down thenext period of three figures 
to the remainder for a dividend, ' 

3d. Square the root figure and multiply its square by 3 for 
a divisor, and see how niany tjmes it is contained in the divi- 
dend, omitting the first two right hand figures, and place the 
result as the second figure in the root. 

4th. Multiply the divisor by the last quati^ fig^re^ !^n^ 
placing; two cyphers on the right of the product, place the result 
under the dividend. Also multiply the square of this same last 
quotient figure by the former figure or figures of the root, and 
also by 3 ; dhdy.placing one cypher on the right of the product, 
write it under the preceding product. Lastly, under this, write 
the cube of the last quotient or root figure^ <ind make the sum 
of these three jiumbers a subtrahend, 

5th. Subtract the subtrahend from the dividend, and, to the 
remainder bring down the next period for a new dividend, 

6th. To obtain '« new divisor proceed 0s before, and thus 
continue the op&ration, till all the periods of the given number 
have been-brougUt down. 

Note 1*^— In obtaining epich divisor, square t^e whole root 
obtained, and multiply that square by 3. . 



Ex. !• What is the cube root of 10648 ? 
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' OPERATION. 

1 64 8(2 2 
2'= 8 

Art.3d,Rule»2ix3;=12(Div.) 12)2 6 4 8 (See Art. 2d.) 

ri2x2+00= 2 4 o"o 
Rule, Art. 4th, -{ 2ax2xa4-0= 2 4 

L 2'^ 8 

Subtrahend, 2 6 4 8' 

/ 

• tn dividing, the two right hand figures of the diiridend are 
omitted. (See rule, Art. 3.) Proof, 22'= 10648. 

Explanation, — ^We will suppoj^e tlie. number. 10648, in 
the preceding stun, to be so many feet of timber, one foot 
squslre, and &at it is required to find how large a cubic pil^ 
tl^tey will foi^ ; that is, what will be the length, breadth, and 
depth of a cubic pile containing that number of solid feet. To 
ms^e each step as clear as possible, we will repeat the prece« 
ding operation. 

The number given when pointed, (see rule,) is divided into 
two periods, viz. 10 and 648. We therefore know that the re- 
quired root will consist of two figilres, and by trial we find the 
root of thp first or left hand period to be 2, that is, 2 tens, or 

20. Hence, 10648(20. The 

same as is seen in the above 

operation, excepting that a 

cypher is placed on the right 

of the root figure i, to give it 

its true value. This gives the 

linear measure of a cubic 

block which the 10 (10,000) 

of the given number will 

make. Now, since 20 is the > 

linear measure df the cuhe^ 

(that is, the direct and not 

diagonal measure from comer 

to comer,) it is also the linear measure of each of the six equal 

square faces of that cube. Therefore, 20x20=400, the area 

of each face ; and 400x20=8000, the number of cubic feet 

retjuired to make a cubic body, whose linear measure is 20 fk. 



Pia. 2. 
£^feet 
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(See fig 2.) By ^s step we have then diafiosed of 8000 of the 
10648 BOM feet. Heace, 



6 4 8(2 
8 



2 6 4 8 



(This same effect is obriously produced in the first solddon of 
ihia sum, by cubing the' 2, and subtracting it from the left hand 
period, 10, and then bringing down the next period, 648, tp the 
remainder.) There now remains 2648 feet to be so added to 
the block already formed, that the whole' shall be a perfect cube. 
This is done by making eiqual additions on any three of the 
equal faces which lie contiguous to each oihet* The reason of 
this is obvious. A solid body has length, breadth^ and thick- 
ness ; and in a cubic body, these dimensions are all equal, atid by 
making the additions as here directed, they are equally increased. 

The scholar will now understand why three times the square 
of the^ root obtained is taken as a divisor. The square af the 
root is the superficial area of one of ^be sides or faces of the 
cubic block, and this multii^ed by 3 gives the aVea of three 
faces or sides, which is the number of sides to which equal 
additions are to be made. Hence, dividing the quantity to be 
added to the cube now obtained by tins area, determines the 
Aiickness of the addition* This, in the sum now under coa- 
sideration, is 2 feet, as seen at fig. 9. But these additions are 
evidendy Umited in size to the original block ; consequentZyv 
the comers £, £, E, (fig. 3,) remain to be filled before a per- 
fect cube is produced. 

Now- to determine the Fio. 3. 

quantitv here added. £ach 
face of the original cube 
contains 400 square. feet, 
(see fig. 2,) and this multi- 
plied by 2, the depth of the 
addition, gives 800 solid 
feet as the content of the 
addition made to each face ; 
the whole addition there- 
fore is 800 X 3=:2400>solid 
feet, and 2648 — 2400= 
248 solid feet, the quantity 
yet remaining to be dis- 
posed of. 
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OPERATION CONTINUED. 



10648(22 
8 



2^X3=12 div. 



- 12)2648 



Solid con. of 3 additions, 12x2+ 00,(Rule,) 2400 

The reason for placing two cyphers on the riglit of the divi- 
sor multiplied by the root figure, is obvious. By leferring to 
a previous statement of this sum, it will be seen that the root 
figure 2, which, when squared and multiplied by 3, forms the 
divisor, is 2 tens, or 20. Hence, 20 X 20=400, and 400 X 3=i= 
1200, which would be the divisor, were the full value of the rbot 
figure expressed. This deficiency in the divisor is made up 
l^' omitting the two right hand figures of the dividend indivh 
ding, and by placing two cyphers on the right ^of the product of 
the divisor multiplied by the root figure. 

Our next step will be to fill the vacant comers as seen at 
E,E,?,{fig.3'.) 

The rule, after directing the precedmg step, says, " Also 
multiply the square of this same last quotient figure by th0 
former quotient figure or figures, and also by 3, and plying one 
cypher on the right of the product, write it under the preceding 
jrroduct.^ This ^operation 
fills the comers here allu- 
ded to. For since the last 
quotient figure 2j is ftie thick- 
ness of the addition made, 
its square, viz. 4, is tHe 
measure of the comer to be 
filled, and the preceding 
quotient figure is the length 
of each comer; hence, 4 X 
2+0=80, the solid content 
of one comer, ^see fig. 4.) 
The cypher here is added 
because 2, the preceding 

quotient figure, is 2 tens, or 20. The three comers therefore 
require 80 X 3=240 ifeet to fill them. The comer, C, still re- 
mains to be filled, and 8 feet of timber also remain, for 10648 
— 1 0640 = 8. This vacant comer, C, measures exactly 2 feet 

22* 
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800. 



80. 



806, 



Solid Content 




in each <rf ito three dimen- 
sioDB ; hence, 2^=8, is the 
solidity of that comer; and 
this exactly disposes of the 
remaining timber. The cube 
completed is seen at fig. 5. 
The contents of the differ- 
ent parts of the coiqpleted 
block are, fig. 2, 8000+ ; fig. 
3, 2400+ J fig. 4, 240+ ; 
fig 5^ 8=10648 feet. 

NoU 1^^.—- In Square 
Root we were directed to 
point off the given number 

into periods of two figures each ; .and in Cube Root, the direc- 
tion is, to aUow three figures to each period. The following is 
the reason : — the square of any number always consists of tvoice 
as many figures as (he nun^er itself, or one less than twice as 
many. The cube of any number always consists of three 
times as many figures as the number itself, or one or two less 
tha» three times as many. That is, m Square Root, the left 
hand period may consist of one or two figures; and in Cube 
Root, the same period may consist of one, two, or three figures. 
lUustration. — 13'== 169, one less than twice the number of 
figures squared, and to extract its root it would be thus pointed, 

169. 46<=21 16, twice the number of figures squared. 13^= 

2197, two less than three times the figures cubed, and the left 

hand period consists of one figure only. 25'= 15623, one Ites 
than ^ee times the figures cubed, and the left hand period 

consists of two figures. 99^=970299, three times the number 
of figures cubed, and the left hand period consists of three 
figures. 

In the following solution, the scholar will carefully compare 
each step of the operation with the rule. The first thing to be 
done, is to form the periods, (Art. 1st, Rule.) The first figure 
of the root is then to be determined, its cube subtracted, and 
to the remainder, the next period of three figures to be brought 
down. (Art. 2d, Rule.) He must then proceed to obtain a divi- 
sor, as directed by Art. 3d, and, lastly, to determine the solidity 
of the severa^ additions made, and to make the result a sub- 
trahend. (Art. 4th.) 

Ex. 2. What is the cube root of 12812904 ? 
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OPERATION. 

12812904(234 
8 



2«x3=12.(Di?isor) - - . 12)4812 



12x3+00 - 
3^x2x3+0=540 - 

3= - 



3600 

540 

27 

4167=Subtrahend. 



23«x 3=8= 1587 (Divisor) - 1587)645904= New dividend. 



1587x4+00 

4*X23x3+0 

• 4a 



634800 

11040 

64 

645904= Subtrahend. 



000000 
Proof, 234* =12812904. 

It is obvious from the first division by 12, that the divisor is 
not contained in' the dividend, iix all instances, as many times 
as it would be in simple division. 

In dividing it must be remembered to omit the first two figures 
on the left hand of the dividend. 

3. What is the cube root of 250047 ? Ans, 63. Proof, 63* 
=250047. 

4. What is the cube root of 970299 ? Ans. 99. Proof as 
before. 

5. What is the cube root of 1 .953125 ? Ans. 1.25. 

6. What is the cube root of 22069810125 ? Ans. 2805. 

7. What is the cube root of 183250432 ? Ans, 568. 

8. What is the cube root of 84.027672 ? Ans. 4.38. 

9. What is the cube root of 6859 ? Ans. 19. 

10. What is the cube root of 205379 ? Ans, 59. 

11. What is the cube root of 432081216 ? Ans. 756. 

11. There is a cubic rock containing 8000 solid feet. What 
is the distance from comer to comer ? Ans. 20. 



t260 EXTRACTION OP THE CUBE ROOT. 

13. What Is the difference between half of a solid foot, and 
a solid half foot ? ^^.^3 solid half feet. 

14. What is the superficial area of one of the faces of a 
cubic block containing 4096 soUd feet? Ans. 256 square feet. 

15. What is the side of a- cubical mound, equal to one, 144 
feet long, 108 feet broad, and 24 feet deep ? Ans. 72 feet. 
Multiply together the several dimensions of the given mound, 
and extract the cube root of their product. 

Note 2d. — All solid bodies are to each as the cubes of their 
similar sides or diameters. 

16. If a ball weighing 8 lb. be 6 inches in diameter, what 
will bie the diameter of another ball of the same material, weighing 

8 : 64 : : 6' : 1728 y/rm=Ans. 12 inches^ 

17. If a ball 6 inches in diameter, weigh 8 lb. what is the 
weight of another ball, of the same kind, measuring 12 inches 
in diameter I Ans, 64 lb. 6' : 12^ : : 8 : 64. 

18. What would be the value of a globe of silver, one foot 
in diameter, if a globe of the same, one inch in diameter, be 
worth $6? iln*. $10368. 

19. If a globe of silvet, one inch in diameter, be worth $6, 
what is the diameter of another globe of the same metal, worth 
$1X)368? ^A^*a2 inches. 

20. How many globes one foot in diameter, would be required 
to make one globe 27 feet in diameter ? Ans. 19683. 

21. Suppose the diameter of the sun to be 110 times as 
large as that of the earth ; how 9iany bodies like the earth would 
be required to make one as large as the sun ? Ans, 1331000, 

22. If a man dig a square cellar, that' will measure 5 feet 
each way, in one day, how long would it take him to dig one 
measuring 15 fe^t'each way ? Ans. 27 days. -» 

Questions. — What is a cube 1 How is the area of each face of a 
cubic body found 1 How is the content of a cubic body found % What 
is the extraction of the cube root 1 How is the number Whose root is to 
be extracted, to be pointed 1 Of which period is the roof first found 1 
What is then done with this root 1 How many figures are to be brcfught 
down to what remains 1 How is a divisor found % By what do you 
multiply the divisor 1 How many cyphers do you place on the right 
of the product 7 Where do yon place the product 7 What far- 
ther is done with the quotient or root figtire 1 What does the sum of 
all these products form ? What is the fifth step of the rule 7 How is 
a seconcf divisor obtained 1 What is Note 1st 'J Can we know of 
how many figures the root will consist 1 Of what is the root figure 
the linear measure 1 How much of the whole timber is disposed of 
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bf 9jrf)tjractiq«f the^ube of the qnoiiem 4^1*9 from tke left hand period, 
iti the operation taken for explanation 1 ' Hov UMny feet remain to 
be added 1 To how many^ side» c^ a cnbe mast equal additions 
be made topreserve its cubic forml Why is three times the 
square of the root taken for a divisor 7 What is determined by 
diriding % How many solid feet are dispbsed Of by the first addition 
made to the three faces of the cube t Explain how the soIi4 content 
of the, addition to each face is obtained. Why, in multiplying the 
divisor by the root figure, are two cyphers placed on the riglit of the 
prodnct 1 H6w is the deficiency pf the divisor made up in dividing 1 
What operation as directed by the rule fills up the comers left vatant 1 
Why is Aie Sfjuare of the quotient figure multiplied by the previous 
roo( figures, and a <7ypher placed on the right hand of the product 1 
How much of the remaining timber is required to fill the three vacant 
comers ? What is the measure of the corner left vacant, after the 
preqeding pdditions were made ? . How is it filled t Why in Square 
Root do we diviidfe the given number into periddjii of two figures each % 
Why is the ^iven nun^er divided into periods of three figures each, 
in Cfube Root 1 Of how many figures does the %quare of any number 
eO||fiist 1 Of how many does the cube 1 How are the roots proved 1 
Axis, Sy raising the root to a power of the same name as' the root itself. 



AHITHMETICAL PROGRESSION. 

^ Any series of numbers mor^ thaii twp, inexeasing or decreas- 
ing by a constant, and uniform difference,' is called Arithmet* 
teal Progression^ or Arithmetical Series. 

The series formed by ^ ponlinual addition of any number, 
(called the common differeace,) i» called the ascending series. 
Thus, 3, 5, 7, 9, 1,1, 1 3, &c. is an ascending iSeries, of wluch the 
common .di^&rejace is 2. The reverse of this forms the de^ 
scending seHes i that i8> a series decreasing by a continual 
subtraction of the conunon difference. Thi(s» 13, 11, 9, 7, 5, 
3, &c. is a^descendhig series. 

The numbers constituting the series are called terms. The 
first and last term of the series are called extremes ; all the 
intervening terms are called the means,, and the number con- 
stantly added or subtracted, is called the common difference. 
When the first term and common difference are given, the 
series may be indefinitely extended* 



^6Sl ARITBMBTICAL PROGAESSIOIT. 

la eret^r aiitbmetioal progression, jive partieul&rs are to he 
noticed; of which, if any /^r^c^ be givea, the remaining two 
may be found. The five particulars are, the first term, the la^ 
term, the cofnmon differ eTtce, the number of terms, and the sum 
of ail the terms. 

i * 

Cass 1st. — The first term, the ndmbea of terms, anp the 

LAST TEJ^M 61VEN, TO FIND THE COMMON PIFj^ERBNCe/ 

Ex. 1. The first term of an arithmeticaT series is' 2 ; the 
number of terms, 13 } and the last term, 38. What is the C019- 
mon difference ? . 

The series commences with 2, as the first tenri ; therefore, 
38 — 2=36, id the amount of all the additions made to thL^ 
number. Bu( the whole number of terms being X3., «and one 
of these being given,. 12 terms must be formed by addling the 
common difiTerence. Therefore, 3,6 -r 1 2 == 3, the common dif- 
ference required. The whole series, therefore, is, 2, 5^ 8, 1 1, 
14, 17, 20, 23, 26,429, 32, 35, 38; thiyteea in number. 

We have then the following rule fot solving sums like ihe 
preceding: 

* 

RvLii,-'-'Divide the difference of the esdtremes by the number 
of terms, less one. The quotient will he the common difference, 

" ' * " . * • 

2. A man in feeble health,- commenced a journey and trav* 
eled 9 days. On tha first day he traveled only 3 miles, but 
afterwards continued to ' gain each day an ' equal number of 
miles t)n the journey of the preceding day, till the last day, 
on which he traveled 43 miles. The daily increase is re- 
quired? uin^. 6 miles per day ; that is, 43 — 3-t-8w:5. - . 

3. I owe a debt which bv agreement I am to jpay at 17 dif- 
ferent periods. The first payment is to be $20, and the lastj $ 1 00, 
Required the common difference of the several payments. 
Ans. $5. . ^ 

4. A man had lO sons whoBe ages differed alik^ ; the 
youngest of whom was 2 years old, and the oldest 29. What 
was the difference of their arges ? Ans. 3 years* 

Case 2d. — The f^rst term, the, cojiMOff difference, an^ 
The last tErm given, to find the -number of terms. 

Ex. 1. If the extremes be 3 Tind 51. Snd the common dif- 
ference 6>, what is the number of terms f 



51 — 3s=48, the amount of all the additions made to the first 
teno:, 3 ; and since each addition is 6, 48rr-6=:8,.the number 
.of additions ^ that is, 4he number of terms formed bj^ adding 
the common difference to the first term ; therefore, 8 4*1=9, 
the whole number of terms, or answer required. 

From the ^boVe we derive the following hile ': 

* • - ' ' ' 

RuLEi. — Divide the difference of the exfremes hy thfi coimfion 
difference, and add one to the quotient, 

'■'••.■ ■ ■ ■ 
42. A man commenced a journey, and tritreled the first day 
only 4Viles ; aftei^ which he gaiijied eac^ day 6 miles on the 
journey of the^preceding^day, and on the last day he traveled 
d4 miles. ^ liowmany diays did he travel? 'Am. 16> ' 

Operation : 94— 4.=2:90, and 90-^6+1 = 16. . 

"c 3. A man commenced a journey in great haste, aiid traveled 
63miled the first day; but being unable to continue attbe 
same rate, the second day he traveled only 59 miles ; and 
thence continued to lose 4 miles per day, till the last day of 
his journey, on which he traveled 1 1 miles. How many days 
did^he travel ? Ans. 14 days. 

^4* A man set out on a journey for the improvement of his 
health ; the first day he traveled 10 miles, and the last, 65 
miles, making each day an advance of 5 iniies on the journey 
ojf tjie prece^ng dayi, ^ HoW matiy'.day& di4 hii^ ^ra^el ? - Arts, 
12 days. 

Casb 3d.— ■'The tiRsT term, rut lAS-t t^brm, ani) the num- 
ber of TERKSGIVEN,^0 FIND THE StJM X)F ALL'THE TERMft. 

- Ex. 1. Bought SO^ard^ df clodi, paying 20 cents for the 
first yard and 50^ cents for the last: What t«ras the whole cost, 
aDowing eajch succeedifiig yard to increase in price by a con- 
stant acc^s ? ' 

^ V , >< ' - 

The price of each succeeding yard increases by a constant 
access ; therefore, the price of the last is as much abdve the 
average price as the price' of th^ first is below it; hence, one 
half of me price of the first and last yard is the average 
price. Therefore, 20+50=70 and 70rT-2=35 cents, average 
price ; hence, 30 X 35==$10.50^ whole cost. 
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We ht^e.tha ilcdlowiiiff nfle: 



Rux.B« — Multiply hd^ tht sum of the extremes hy the num^ 
her of terms ; the product wOl he the amsfoer, 

2. Paid 4 t;ents for die first, and $1.21 for the last y^ of 
a piece of cloth containing 86 yards. What was' the whole 
cost? :Ans. $53.75. 

3. How many strokes does a regular clock strike in '24 hours ? 
Ans. 156. • 

4. If a person walk 3 miles the first, and 91 mile&the last 
day of hi* joanrey, how lax wiH he have' walked, allowing 
him to have been.on his journey 24 days ? Ans. 1 128 miles. 

• 
CtuEsnoHS. — What is aTithmetical progreeskm 1 Wliat is the as- 
cending series 1 ' Wh^ i$ the descending series 1 What is denoted 
bj (he word, Urms? What terms are the extremes.') What are the 
meansi What is the hutnber constantly added or subtracted called? How 
many particulars re<iiure to be noticed 1 ■ Wliat are they.) What is 
Case 1st 1 What is the rule 1 What'ls Case 2d 1 Whit is the rule 1 
What is Case ^ 1 What is the rule 1 ' 



« * 



i ' ■' 
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GEOMETRICAL PBOGRESSION. 

Any series of nmnbers, increa^in^ hy ^ common multipUer, 
or decreasing by a conunon divisor, is called Geometrical 
Progression^ or Geometrical Serie^, The comnum multipfier 
of the ascendirig series, and the common di¥i9or <^f*thet2e«^eiiJ- 
ing sjsriesy is called the ratio of the series, or the common ratio. 
Thus, if we take 3 as a first term, and miUtiply it continually 
by 12, as a common ratio, we obtain tll'e series> 3, §, 12, 24, 
48, 96, 192, 384„768,4fec.,in whichserieseachtefm is obuin- 
ed by multiplying |he preceding term by 2. We have here an 
ascending series. Ot the series May be 768, 384, 192, 96, 
48, 24, 13, 6, 3, &c;, in which, eafch term is obtained by divi- 
ding the pi^eceding term by 2. This forms a descending series. 
The several numbers thus produced constitute the termfi of the 
series ; ^e first and lo^/ of which are called liie extremes; and 
the intervening ones are called the means. 
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In gecnnetrical, k» in arithmetical progression, ftere krejivt 
things to be considered ; of which^ if any three be given, the 
other two may be fomid. The five things are, the first term^ 
the last term, the nurntfer of terms, the sum cf all the terins, 
and the ratio. 

Case 1st. — The first term, the ratio, and the number 

OF TERMS GIVEN, T6 FIND THE I.ABT TERM. 

RiTLE.'' — Raise the ratio to a power whose index is one less 
than the number of terrAs, and multiply this power by the first 
term. The product will be the number required, 

Ex. I. The first term of a geometrical series is 2, and the 
ratio 3. What is the 12th term ? 

Shice the given term 2, is the first of the required series of 
12 terras, and since each succeeding term is found by multi- 
plying the preceding one by 3, 3 is evidently to be taken as 
multiplier, or factor, eleven times ; that is, any term of a series 
is equal' to the first term multiplied by the ratio raised to a 
power one less than the number of terms. Thiis, 2 X 3 X 3 X 
3x3x3x.ax3x3xax3x3" = 3x2 = 354294, Ans. W 
twelfth term. . ; ^ 

2. A person purchased a house having 8 doors, and agreed 
to pay for the whole, whatever value might be attached to the 
eighth door, by allowing $4 for the first, $16 for the second* 
and $64 for the third door, &c. What did his house cost }iim ? 
jln*. 4''x4=$65536. 

3. A boy purchased 12 oranges, and agreed to .pay 1 cent 
for the first, 4 cents for the second, 16 cents ior the third, &c. 
What was the value of the twelfth orange ? Ans, $41943.04. 

4. A man wishing to get his horse shod, agreed to aUow 3 
centis for the, first naU, 9 cents for the second, and 27 cents for 
tlie third, &c. ; and to pay for the whole the value of the last 
nail, of which there were 32. What was the cost of shoeing 
his horse ? Ans, $18530201888518.41. 

Note 1st. — ^It is obvious from what was said of Involu- 
tion, that, if the ratio be raised to two or three different pow- 
ers, whose indices, sohen added together, equal the index of the 
required power, the product of these several powers will be the 
powetf or number required* Thus, in the second example, the 

23 
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answer k obtakied dnis : 4'x Vx4st65536, die aaawer as 

before. 

5. A person sdd 30 yards of dotk as follows : for the 
first yard he received 3 d., for the second, 9 d., for the third, 
27 d., &c. What was the cost of the twentieth yard ? Arts. 
14528268 j&. 6 s. 9d. 

6. A man purchased 12 horses ; fw die first horse he gave 
only 4 cents, for the second, he gare 16 cents, for the third, 
64 cents, ^c, and thus in a quadr^le ratio to the last. What 
did the twelfth horse cost him ? Ans. $167772«16. 

Case 2d. — ^The bxtrekes and ratio being given, to find 

THE SUM OW ALL THE TBKMS. 

Rule. — Divide the difference of the extremes by the ratio 
less 1, and the quotient increased hy thfi greater extremes^ wiH he 
the sum of the series, 

Ex. 1. The extremes of a geometrical series axe 2 and 
1458. What is the smn of all die terms, the ratio being 3 1 

1458^-2=1456, the difference of the extremes; and 3 — 1 
=2, the ratio less 1. Therefore, 1456h-2=728; and 728+ 
1458=2186, the sum of all the terms, Ans* 

2. A farmer has sheep in 6 different p^tures. In the first 
pasture there are 3, and in the sixth, 729. If the rado of in- 
crease be 3, how many sheep has he in all his pastures'? Ans, 
1092, 

3.' There is a cherry tree with 10 branches ; on the first 
branch there are only 2 cherries ; on the tenth branch there 
are 524288. Now the ratio of increase from one branch to 
another being 4, *how many cherries are there on the tree ? 
jAn^. 699050. 

Case 3d. — The first term, the ratio, ani> the number of 

TERMS given, TO FIND THE SUM OF THE SERIES. 

Rule. — Find the last term hy Case 1st, and the sum of the 
series, or of cdl the terms, by Case 2d. 

£x. 1, A gentleman sold 20 yards of cloth, receiving for 
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the first yard, 3 d. ; for the second^rard, 9 d. ; and for the third 
yard, 27 d. How much did he receite for the whole, at that 
rate? • 

Case 1st, 3"x 3=3486784401, the last term. Case 2d, 
3486784401—3 -f- 2 = J 7433921 99. + 3486784401 =5230176600 
the sum of all the terms in pence =2 1792402 iS. 10 s. 

2. What would 12 horses cost, if 4 cents were allowed lor 
the first, 16 cents for the second, and 64 cents for the third 
horse, Sec, the value thus increasing in a quadruple ratio to the 
last or twelfth horse ? Ans. $223696.20. 

3. A gentleman gave his daughter, on the day of her mar* 
riage, one dollar, promising to triple it on the first day of each 
month in the year. What was the amount of hef portion ? 
Ans. $265720. 

Case 4th. — The extremes and number 6f terms given, to 

FIND THE RATIO. 

Rule. — Divide the greater extreme by the less^ and the quo- 
tient will he that power of the ratip, which is equal to the nvm- 
her of terms less 1. The corresponding root will, therefore, he 
the ratio, 

Ex. 1. The first term of a geometrical series is 2, and the 
last tenjn 354294, and the number of terms 12. What is thd 
ratio? 

354294-^2=177147, and the eleventh root of this number 

is the ratio required ; therefore, viT7147=3, the ratio. 

2. The first term of a certain series is 4, and the last 65536, 
and the number of terms 8. What was the ratio ? Ans, 4. 

CIUE0TION9. — What IS Geom&ricai Progression 7 What is the ratio 
of the scries 1 What are the terms of the series 1 What terms of 
a series are called extremes 1 And what are called means 1 In 
geometrical progression, how many things are to be considered 1 How 
many of these must be given to mid the others T What are the five 
things given 1 What is Case 1st? What is the rule for Case Istl 
What is Ifote 1st % What is Case 2d % What is the rule 1 What is 
Case 3d? What is the rule 1 What is Case 4th ? What is the rule 1 
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ALLIGATION. 

Alligation is the method qf mixing several simples of differ- 
ent qualities f so as to obtain a compound of m mean or middle 
quality. , 

Case 1st. — ^When the quantities anb prices of several 

8IMFLE8 ARE GIVEN, TO FIND THE MEAN FRICE OF THE MIX- 
TURE. 

Rule. — Find the total value of the several kinds to be mixed^ 
and divide the amount of this value by the whole number of ar- 
ticles, 

. Ex. 1; A fanner mixed together 8 bushels of rye worth 
t0.50 per bushel ; 12 bushels of com worth $0.65 per bush- 
el ; and 6 bushels of oats worth $0.30. What was the value 
of one bushel of the mixture ? 

8 bushels^ of rye at 50 ct.=:$4.00 ; 12 bushels of com at 65 
ct. =87.80 ; and 6 bushels of oaU at 30 ct. = $ 1 .80. And 8+ 
12-f 6=26 bushels, and $4.00+ $7.80+ $180= $13.60, and 
$13.30->26 bushels =$0,523,+ price of one bushel of the 
mixture. 

2. A grocer mixed 61b. of tea at $lr20 per lb. ; 121b. at 
$1.60 ; and 81b. at $1.80. What was the value of one lb. of 
the mixture ? Ans. $ 1 .569. 

3. If 15 bushels of wheat worth $1.40 per bushel, be mixed 
with 12 bushels of rye at $0.60 per budhel, and ten bushels of 
oats at $0.35, what is the value of one bushel of the mixture \ 
Ans. $0,856.+ 

4. If 6 lb. of ^old, 2Q carats fine, be mixed with 12 lb. at 18 
carats fine, what is the fineness of the mixture ? ^ Ans. 18} 
carats fine. 

5. If 6 gallons of wine at $0.67 per gallon, 7 gallons at 
$0.80 per gallon, and 5 gallons at $1.20 per gallon, be mixed 
together, what will be the value of one gallon of the mixture ? 
Ans. $0,867.+ 
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CaS£ 2d.-^THB PRICES OF S&VERAX. COMMODITIES BEING GIVEN, 
TO DETERMINE HOW MtTCH OF EACH COMMODITY MUST B8 
TAKEN, TO FORM A COMPOUND OF ^ CERTAIN PROPOSED ME- 
DIUM VALUE. 

Ru;e.b. — Write down the prices of the several simples under 
each other ^ placing that price which is least in value uppermost^ 
and the remaining prices in the order of their valtte^. 

Connect, by a line^ any price less than the given mean 
price, with one that is greater, and continue thus to do till they 
are all connected ; then place the mean price on the left, and sep" 
arate it from the other numbers by a perpendicular line. Write 
the difference between the proposed price of the mixture, and the 
price of each simple, opposite the number or numbers with which 
that simple is connected ; and, finally^ 

Notice whether more thg.n one difference stands opposite any 
one price ; if so, their sum wUl express the quantity of that 
price to be taken ; but tf only one difference stands thercy that 
wHl be the quantity required. 

Note. — One difference at least must stand against each price* 

Ex. 1. How muck com at 48 cents, barley at 36 cents, and 
oats at 24 cents per bushel, must be taken to make a com* 
pound worth 30 cents per budiel ? 

24 > ^ 6+18=24 bushels at 24 cents. 

36 > > 6 .... 6 36 cents* 



Mean price, 30 



48 ) 6 .... 6 •....» 48 cents. ' 

The difierence between 30, the in^ptn, and 24, is placed op- 
posite of both 36 and 48,> as it is ccmnected with them both ; 
and the difference between 30, the mean, and 36, and also 
between 30 and 48, are both placed opposite 24, because these 
numbers are both linked with 24, i^nd the sum of their differ- 
ences detennine? the number X)f bushels required of that price. 
Of the oats, therefore, 24 bushels are required, and of the com 
and barley, only 6 bushels of each. 

2. 1 hav« four kinds of sugar valued at 8, 12, 15, and 18 cents 
per pound. How much of each kind must be taken to make a 
mixture worth 14 cents per pound? 

8 14 number of pounds at 8 cents. 

12 > I 1 12 cents. 

15 J (2 15 cents. 

18 J 6 18 eeots. 

23* 



14 



270 ilJUGATI»N. 

3. A grocer mixed together three kinds of tea, valued at 6, 
9, and 10 shillings p^r pound, so that the compound was worth 
8 shillings per pomid. Hoi;^ much of each sort did he take 1 
Ans. 3 lb. at 6 s., 2 lb. at 9 s., and 2 lb. at 10 s. 

4. A merchant has three kinds of wine. For the one kind 
he charges 3 8.4 d., for the second 5 s., and for the third 7 s. 
per gallon. How much of each is required to' form a mixture 
worUi 6 8. per gallon ? Ans. 12 gal. at 3 s. 6 d., 12 gal. at 5 s., 
and 44 gal. at 7 s. 

'- 5. How much gold at 16, 19, 21, and 24 carats fine, ynH be 
required to form a compound of 20 carats fine ? Ans, 4 parts 
of 16, 1 of 19, 1 of 21, and 4 of 24 carats fine. 

Case 3d. — Thu pricb op each of several simples^ the 

QUANTITY OF ONE AND THE PRICE. OF THE COMPOUND BEING 
GIVEN, TO FIND HOW MUCH OF EACH OF THE OTQER SIMPLES 
' IS REQUIRED. 

RxTLE. — Link the several prices together, as in the last case, 
and find their differgnce^ ; thgn multiply the given qtiantity by 
the differences standing severally against the other quantities, 
and divide the product by the difference standing against itself. 
Or say, €ts the differeftee opposite the giveu quantity is to the 
given quantity, so are the other differences severally to their re^ 
quired quantities, 

m • . ■ » 

Ex. 1. How much barley at 30 cents, rye at 36 cents, and 
com at 48 cents per busi)^el, most be mixed with 12 bushels of 
oats at 18 cents per bushel, so that thecoihpound.may be worth 
2? cents per bushel ? . 

30 "I 4^ 4. 

36 ) I . . . . .4z= 4. 

48 ) W 4= 4. 

18$ J J 8+14+26=48. 

The price of the given quantity is 48 ; therefore, 48 : 12 : : 
4:1, the quantity required at 30 cents per bushel. The re- 
maining statements and answers are the same, since the dif- 
ferences are all the same. Therefor^, one bushel at 30 cents, 
one at 36 cents, and one at 48 cents, would be required to be 
mixed with 12 bushels at 18 cents, to form a mixture worth 22 
cents. 

2. A grocer has three kinds of beer for sale, valued at 7 s.. 



Mean price, 22 
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' 58., axkd 3^. per gallon, which he proposes to mix urith 20 
gallons of a superior quality, worth 6 s. per gallon, so that the 
mixture may be sold at 4 s. per gallon. How much of the 
jSrst three kinds must he take? Ans. 120 gal. at 3 s., and 20 
gal. at 5 s.' and 7s. 

3. How much Jea at 80, 60, and 40 eents per lb. must be 
mixed with 30 lb. at $1.00 per lb. so that the mixture may be 
sold at 70 cents per lb. 1 Ans* 10 lb. at BO cents and 60 cents, 
and 301b. at 40 cents. 

4. How much water of no value must be- mixed with 100 
gal. of wine at 7<s. 6 d. per gal., to reduce the price to s. 3d. 
per gallon 1 Ans, 20 gal. ^ 

Case 4th. — The price of the simples being given, and 

ALSO THE COMPOUND TO BE FORMED, TO FIND HOW MUCH OF 
EACH SIMPLE MUST BE TAKEN. 

Rule. — Connect the prices of the simples a^ in the prece^ 
ding eases, and find tlie amount of the differences ; thefisay, as 
the amount of the differences is to each of the differences taken 
separately, so is the whole compound to. the part required. 

Ex. 1. A compound of 15 gaUoiyi, which i^hall be worth 8 
shillings per gallon, is to be made of three sorts of wine, valued 
at 5, 7, and 12 shHlings per gallon. How much of each kind 
win be required ? 



8 



5 \ .^-.•-4----.-4 
7 > > .... 4 ----- 4 
12 1 ) . . -• - '3+1 - - . - 4 



12 

' Then, 12 : 4 : : 15 : 5^ Ans. 5 lb. of each kind are required. 

Proof, 5 s, X 5=25 s. 7 s. X5s.=35 s. ; and 12s.x5s.= 
60s.; and25+35+60=120s. ; and 1^0-7-8=15 gallons. 

2. I have four sorts of tea, of which the first kind is worth 
Is. per lb. ^ the second kind, 3 s. ; the third, 6 s. ; and the 
fourth, 10 s. How much of each kind will be required to make 
a compound of 120 lb. worth 4 s. per lb ? Ans. 60 lb. at 1 s. ; 
20 lb. at 3 s. ; 10 lb. at 6i. ; and 301b. at 10 s. 

3. How much of each of four kinds of coffee, worth 8, 12, 
18, and 22 cents per lb. will be required to make a compound 
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•f 120 lb. worth 16 cents p^ lb. ? Ans^ 361b. ftt 8 cents ; 12 
lb. at 12 cents ; 24 lb. at 18 cents ; 481b. at 22 cents. 

4. A gold beater has gold 15, 17, 18, and 22 carats fine, 
of Vhich he wishes to make a compoimd cf 40 oz. 20 caiats 
fine. How much of each kind must he take ? Ans. 25 oz. 
22 carats fine ; and 5oz* of 15, 17, and 18 carats fine. 

5. How much water of no vahie, and how much wine at 90 
cents per gallon, must be taken to make 100 gallons, worth 60 
cents per gallon ? Ans, 33^ gallons of water, and 63) gallons 
of wine. >^ 

GlussTioNfl.— What is Alligation 1 What is Case 1^1 Whatii 
the rule ? What is Case 2d % What is the rale % What Is the aote ? 
What is Case 3d 1 What is the role 1 What is Case 4th 1 Whatis 
the rolel 



POSITION. 

Position is a rule by which answers are obtained *to such 
questions as cannot be solved by the common direct rules, by 
assuming any convenient number or imnd>ers, and then working 
according to the nature of the questipn. 

* 

SINGLE POSITION. 

When the question can be solved by the assmnption of a 
. single number, the operation is called Single Position, 

The following sum will serve for an illustration. 

Ex. 1. A teacher being asked how many scholars he had, 
replied, *' If I had once, one half, one third, and one fourth as 
many more as I now have, I should have 185." How many 
had ke ? We will suppose the number to be 24. As he first 
doubles his number, 24 must be doubled* To this amount, 
one half his original number, 12, must also be added. He 
then increases his number by one third of his original 
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number, tiz. 8, and also by one fourth, vi2. 6/ Whole 
amount, 74.' 

Now it is evident that we hare not supposed the right num- 
ber, otherwise the. amount would have been 185, as given ia 
the sum. We have, however, increased the number we sup- 
posed, viz. 24, by the same or similar additions j as the teacher 
did the true number of his scholars ; consequently, 74, the 
number we obtained, must have th& same ratio to 24, the num- 
ber assumed, as 185 has to the real number of scholars in the 
school. Therefore, 74 : 24 : : 185 : the number required ; viz. 
60. Proof, 60+60+30+20+15=185. , 

We have then the following rule : 

Rule. — J^ake any convenient number and proceed with it ac- 
cording to the conditions of the question, and observe the result ; 
then say, as the number thus obtained is to the given number , 
so is the assumed number to the true one. Or the numbers may 
be canceled by arranging the terms as directed in Simple Pro^ 
portion, 

!Ex. 2. A man being asked how much money he had, replied, 
that i, i, 4, |> of his moniBy added^ made $57. How much 
money had he ? Ans. $60. 

3. What number is that, which, being multiplied by 9 and 
divided by 4, the quotient will be 27 ? Ans, 12. 

4. A man borrowed a sum of money on interest, which in 
10 years amounted to $1800 at 6 per cent. ; what was the sum? 
Ans, $1125. 

5. Two boys were playing at marbles. Says one to the 
other, \, \y and \ of my marbles added together make 45, and 
y you can now tell how many I have, you may have diem. 
How viany had he ? Ans, 60. 

6. A boy wishing to try the skill of his companions in 
figures, said he had a pile of apples, of which, if he gave J to A., 
i to B., and \ to C, there would remain 28 for D. ; and re- 
quested them to tell him how maiiy there were in all. What 
was the number ? Ans. 112. 

7. A person being asked his age, said that if f of the years 
he had lived were multiplied by 7, and f of them added to the 
product, the sum would be 292. How old was he ? Ans, QO 
years. ' 
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8. A. saves | of his income, bat B. vrho has tbe same, ia^ 
come, spends twice as fast as A., and thereby contracts a debt 
of $120 annually. What is thek income ? Ans. $360. 

9. The sum of A., B., andC's ages, is 132 years. B'sage 
IB li the age of A ; a^i G's age is twice as great aa B's. 
What are their respective ages ? Ans. A's age is 24 ; . B's, 36 ; 
and C's, 72 yeaiB. 

ODEtnoNB.— What is Position 7 What is Single Position 1 Wbat 
is the rule % How may the operations be canceled 1 
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DOUBLE POSITION. 

By Double Position, we solve such sums as require two sup- 
positions. 

In this rule, the numbers supposed to be the true ones bear 
no certain or \definite proportion to the requited answers. 

Rule. — Assume any two convenient numbers and proceed 
vntk each according to the conditions of the question^ and com* 
pare the result of each with the sum or result given in the ques* 
tion, and find their differences. Call each difference an error. 

Multiply the first assumed, numker by the last error; and 
the last assumed number by the first error. 

If both errors are too great or top small, dimde the difference 
of these products by the difference of the errors, and the quo* 
tient will be the number sought* But if one of the errors be 
too large, and the other too small, divide the sum of the products 
by the sum of the errors. 

Note. — ^The errors are said to be too large or too small, 

when by operating on each supposed number according to 

the nature of the question, the number obtained is greater or 
less than the corresponding number in the sum. 

Ex. 1» Three men found a purse of money containing $80, 
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whicb they agtee to, divide in sach a maimer, that A. shall 
hare $5 more than B, and that B. should have $10 more than 
C. What was each man's share of the money ? 

Suppose, 1st, that Chad - $15 
^en B. had by the conditions, 25 
andA., •----•- 30 

'$70, a sum of money less than 
that found; th>Brefore, $80 — $70= $10, 1st error. 

* • ■ V 

Again, suppose that Q. had* - $20 
fi. of course must have had - 30 
and A., ------- 35 • 

$85, a sum of money greater 
thaii that found ; therefore, $85 — $80= $5, 2d error. ' 

If now the above operations be compared with the rule and 
the note following, it wiU be se^n that the first enor is too 
small, and tha last one> too ]axge ; therefore, 15, number first 
supposed X 5, the last error =75 ; and 20, the number last sup* , 
posedx 10, the first erroj=200 ; and 200+75:^275, the sum 
of the {HToducts; and 10+5=15, the sum of errors. There- 
fore, 275-f-15=$18.333+, C's share ; and $18.333+$10= 
$28,333+, B's share; and $28.333+$5±:$33.333, A's share. 

2. Four individuals having $100 to divide among them- 
selves, ugree that B. should have $4 more than A. ; C, $8 more 
than B. ; and D. twice as much as C. What was each man's 
share ? 

Ist, sxippose A. had $6 2d, suppose A. had $8 

then B. had ... 10 ^henB.had - - 12 

C, .18 C., - - - - - 20 

and D., - - - - 36 , and D., - - - 40 

$70 $80 

and 100 — 70=30, 1st error. Hence, 100— 80= 20, 2d error. 

Here both errors are too small, therefore, 6 >^ 20= 120 ; and 
.8x30=240; then, 240—120=120, the difference of the 
products ; and 30 — 20= 10, the difference of errors. There- 
fore, 120r-10=12, A's sharer 12+4=16, B's share ; aud 16 
+8=24, C's share ; and 24+24=48, D's share. Proof, 12 

+ 16+24+48;p:100. 
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3. Three men hired a piece of wall buiU, for whicli ihey 
paid $500. Of this, A. paid a certain j^art ; B. paid $ 10 more 
than A., and C. paid as much as A. and B, both. What did 
each man pay ? Ans. A. paid $120 ; B. $130; and C. $250. 

Smns like the preceding are solved with ease by analysis 
Since we have the sum they all paid, we know that C. paid 
$250, because he has paid as much as the other two, that is, 
one half of the whole. Therefore, A. and B. together paid 
$250. But B. paid $10 more than A,hence, 250 — 10=240, 
twice the number of dollars A. paid, and 240^-2 = 120, A's 
share; theri, 120+10=130, B's share; and 120+130=250, 
C's share.. 

4k Two persons lay out equal smns of money in trade. A. 

fiins 120 £„ and B. lose^ 80 £. A's money was then treble 
's. With what smn did they commence ? At%s. 180 £'. 

5. A fanner hired a laborer 40 days, on condition that he 
should receive 20 cents for every day he wnnight, and forfeit 10 
cents every day he was idle. ' At the expiration of tHe 40 days 
he received $5. How many days did he work, and how many- 
was he idle ? ' Ans, He wrought 30 days, and was idle 10 days. 

6. What ,is the length of a fish whose head is 10 inches 
long, his tail as long as his head and half the length of his 
body, and his body as long as his head and tail both ? Ans. 
OP inches. 

7. Two persons, A. and B.,..have the same income. A 
saves ^ of his, but B., by spending $150 per annum more than 
A., at the end of 8 years mids himself $400 in debt- What 
was their income, and how much did each spend annually! 
Ans, Income, $400. A spends $300, and B. $450. 

' 8. A man bequeathed his property to his three sons, on the 
following conditions ; viz. to A., one half, wanting $50 ; to 
B., one third ; and to C, the remainder, which was $10 less 
than B's share. How mUch did each son refceive, and what 
was the whole estate? Ans, A, receiv^d $130; B. $120; 
and C. $110. The whole estate was'^360. 

9. A farmer bought a certain number of oxen, cows, and 
calves; for which he paid 130 j^. For every ox he 
paid 7£, ; for every cow, 5 £. ; and for every calf, l£, 10s. 
There were two cows for every ox; and three calves for every 
cow. How many were there of each kind ? Ans.^ 5 oxen, 
10 cows, and 30 calves, 

10. A person after spending $10 more than ^ of his annual 



\ 
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income, had $35 mare tlmi i of it remaiaiiig. Wliat wat bis 
income ? Ans* $150. 

11. A person has two horses ; he also lias a saddle worth 
• 10 £, If the saddle be placed on the first horse, the horse 
and saddle are worth twice as much as the second hoi«e ; bnt 
the value of the second horse with the saddle is 13 jC. less than 
the ralue of the first horse. How much is each horse woith ? 
Ans, .The first is worth 56£.y and the second, 33 £• 

CtDBnnoNa.— Wlitt Is Doable Position 1 What relation do the 
supposed ncunbers bear to the true onesi What is the rulel When 
are the errors said to be too large or too smalH 
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Ex. 1. If 460 be multiplied by 36, and the product dirided 
hf 9, what will the quotient be ? Ana. 1S40. . 

2. What number is lliat which, when inoreased by } of ilself, 
wiU be 126 ? Ans. 72. 

* 

3. What number multiplied by | will produce 16 % Ans. 

4. yfhMi firaction mnltifdiedby 15 will produce i ? Ans. ^ 
/). What number multiplied by 32 will produce 2912 ? Ans. 

91. 

6. What number divided by 21 will give 65 as a quotient ? 
Ans. 1365. 

7* How many nails are required to shoe 27 horses, each 
shoe requiring 8 nails ? Ans. 864. 

8. In the counts of a merchant there are four drawers, in 
each drawer, 4 divisions, and in each division, $23.75. How 
many dollars do the four drawers contain ? Ans. $380.00. 

9. Two men depart from the same place and travel the same 
way ; one travels 36 miles per day, and the other 42. What 
will be the distance between them at the end of the 8th day, 
and how far will each have traveled ? Ans. 48 milea apart^ 
the one having traareled 268, and the othf^ 336 miles* 

24 
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10. A penon owmng f of a ship, sold f of his shore for 
$474. What was the value of the whole ship, at the same 
rate ? Ans* $1264. 

11. How many men must be employed to finish a piece of 
work in 15 days, which would reqmre 5 men 24 days ? Ans* 
8 men. 

• • 12. A person being asked the time of day, answered, '^The 
time pastnoonis emul to{ the time till midnight." Whatwas 
the time ? Ans. 3d minutes past 5. 

13. In a certaiii school, | the scholars learn to read and 
write; i learn geography ; i learn grammar; and 16 study 
astronomy. What was the number in the school ? Ans, 128. 

14. Wliat is the whole length of a pole, i of which stands 
in the ground, 16 feet in the water, and ^ in the air ? Ans. 
213 feet, 4 inches. 

15. There is a room 12 feet long, 8 feet wide, and 7 feet 
high. How much paper, 2 feet wide, will be r^quired to paper 
the same ? Ans. 46 ytirds, 2 feet. 

16. My horse and saddle are both worth 36 £. 12 s., and 
my horse is worth 7 times as n^uch as my saddle. What is 
the value of each ? Ans. My horse is worth' 32 jC. s. 6 d., 
and my saddle, 4 j&. 11 s. 6 d. 

17. There is a cistern having 3 fanc^^ts, the largest of which 
will empty it in one hour, the second in 2 hours, and the third 
in 3 hours. In what time will they all empty it, if opened at 
the same time ? Ans, 32^ minutes. 

18. Divide 1500 acres of land between A., 6., and C, so 
that A. shall have 150 acres ipore than B., and B. 100 acres 
more than C. Ans. A. has 633^, and B. 483^, and C. 383^. 

19. A certain pasture will feed 324 sheep 7 weeks. How 
many must be turned away, in order that it may be suffcient 
for the remainder 9 weeks ? Ajis. 72. 

20. A merchant bought 120 gallons of melasses for $45. 
How must he sell the same per gallon, to gain 15 per cent. 1 
Ans. 0.43.+ 

21. If a family of 8 persons consume $200 worth of pro- 
vision in 9 months, how much will 18 persons consume in a 
year? Ans. $600« 

22. A man left his son a fortune, i of which he spent in 3 
months ; and in 6 months more he spent |- of the remainder, 
when he had only $1500 remaining. What was his fortune ? 
Ans. $13500 

23. A young man receive 350 j&. «8 his share of his fa- 
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tiler's estate, which was f of his elder loother's portion ; aud 
the elder brother's portion was | of the whole estate. What 
was the whole estate ? Ans. 2333 £, 68. 8 d. 

24. If 356 persons consume 75 barrels of provision in 9 
months, how many barrels will 500 men consume in the dame 
time? Anj. 102|4 harrels. 

25. A. can mow an acre of grass in 5} hours ; B. can mow 
2 acres in 9 houra. In what time will they both mow I2-( 
acres 1 Ans. 30f|- hours. 

26. If 6 men build a wall 20 feet long, 6 feet high, and 4 
feet thick, in 16 days, in what time will 24 men build one 200 
feet long, 8 feet high, and 6 feet thick ? Ans. 80 days. 

27. A farmer being asked how many sheep he had, replied, 
that in one pasture he had i of his whole flock, in another J, 
in ano&er ^, and ^ in another, and that a fifth pasture con- 
tained 450 sheep. How many did the iive pastures contain ? 
Ans. 1200. 

2.8. If I of a* gallon of wine cost f of a pound. New York 
currency, what will f of a tun cost in dollars and cents ? Ans. 
$262.50. 

29. If i of an ounce cost i of a shilling, how many dollars, 
each 8 s. will a pound cost^? Ans. $2.62^. 

30. Bought 36 bags of rice, each weighing 84 lb., tret 4 lb. 
per 104. What will the whole neat weight amount to in fed- 
eral money, at 8 d. New York currency, per pound ? Ans. 
$242,307. + 

31. In a certain orchard, i of the trees bear apples, i pears, 
^ plums, and 60 bear peaches, and 40 cherries. How many 
trees are there ? ■ Ans. 1200. 

32. Sold goods to the amount of $560, by which I lost 18 
per cent.,. whereas loughs to have gained 12 per cent. What 
was my real loss ? Ans. 204.877. + 

33. What is that number of beggars to whom if I give 3 
pence apiece I shall want 8 pence more than I now have, but if I 
give them 2 pence apiece, I stall have 3 pence left. Ans. 11. 

34. How much sugar at 9 d. per lb. must be given in ex* 
change for 492 lb. of rice at 3 d. per lb. ? Ans*, 164 lb. 

35. Reduce i of | of f of -^^ of -^ of |^, to a simple fraction. 

Ans. yq'S' 

36. What is the prehdum on $1800, at 15 per cent. ? Ans. 
$270. 

37. A father of 12 children said he was 24 years old when 
his oldest child was bom, and that just a year and a half inter- 
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^ened between the birth of each two of hie chlMbreii. What 
was the age of the father, at the birth of hie youngest child t 
Ans. 40^. 

38. Boi^l^ 16 bales of goods in London for 96 j&. ; paid 
4 £• for slupment to New York* How ought I to sell the 
same in federal money to gain 20 per cent. ? Ans, $533,333.+ 

39. Bought a quantity of Irish linen in Dublin for 50 £,, 
and paid 10 j&. for the shipment of the same. How most I 
sell the whole in federal money to gain 30 per cent. ? Ans. 
$319.80. 

40. What is the interest on $462.50 for 3 years, 6 months, 
and 12 days ? Ans. $98.05. 

41. Suppose there to be two silver <aips, haying <Hie cover, 
which weighs 5 oz. ; and suppose them to be such, that if 
the cover be placed on the smaller cup, the whole weighs 
twice as much as the greater cup; but if it be placed on the 
greater cup, the whole weighs three times as much as the 
smaller cup. What is the weight of each cup ? Ans. The 
smaller cup weighs 3 oz., and the larger, 4 oz. 

42. A. can do a piece of work in 6 days ; B. can do the 
same in 1 1 days. In what time will they both accomplish the 
work, if they labor together? Ans. 3ff^ days. 

43. A. caA do a piece. of work in 7 days ; B. in 12 dap; 
C. in 6 days ; and D. in 4 da^s. In what time will they ac- 
complish the same work, if they all labor upon it at the same 
time ? Ans. l^ day. 

44. A person being asked the time of day, replied that it 
was between 5 and 6 o'clock, and that the hour and minute 
hand were precisely together. What was the time ? Ans, 
27^ minutes past 5 o'clock* 

45. How many square feet are there in a board 16 feet 8 
inches long, and 9 inches broad T Ans* 12^ square feet. 

46. The linear measure of a cubic block being 8 inches, 
how many cubic blocks, each one solid inch, does it contain! 
Ans. 512. 

47. If a person own f of. a ship, and sell f of his share for 
$1600, what is the value of the whole ship, at the same rate 1 
Ans. $6000. 

48. Divide J of | of ^ of ^ by | of f of i. Ans. 1|«. 

49. In a thunder storm, I observed the time between me 
flash of the lightning and the report to be one minute and a 
half. How far distant was the lightning, allowing sound to 
travel 1 142 feet in a seccmd ? Ans. 19fi> miles. 

50. Bought 84 apples at the rate of 2 for a penny, and 114 



PRoiftseiroim sxAifP^ss. !)81 

at the rsite of 3 for a ^pemny ; the whole of which I ai^ierwards 
sold at the rate of '9 lS)t 4 pence. Did I gain or lose, and how 
much ? Ans. I gaiiied 8 d. 

51. A line 44 yards in length will just reach from the top of 
a steeple to the opposite side of the street, which is 24 yards 
wide. How high is lile steefde ? Ans. 36.87+ yards. 

52. A tree 36 feet high stands by the side of a stream 27 
feet wide* How many feet from the top of the tree to the op- 
posite side of the stream ? Ans, 45. 

53« There is a cistern having two- pipes leading into it, one 
of >which will fill it in 30 nnnutes, «nd th4 oti^er in*45 min- 
utes. In what time wlH both, running together, fiti the same ? 
Ans. 18 minutes. ^ 

54. How many bricks 9 inches long and 4 inches broad 
will pave a yard 40 feet square ? Ans, 6400. 

55. A tsertain cistern has two pipes leading into it, and one 
leading out of it. Of thei two leading into it, one will fill it in 
50 minutes, and the other in 75 minutes ; while the one lead- 
ing from it, will empty it in 60 minutes. Now if all three be 
opened at the saiaie time, in what time will tilie cistern be filled ? 
Ans, 1 hour. 

56. What is the diiiference between 6 dozen dozen, and half 
a dozen dozen ? Ans* 7d2. 

57. If f-of J of ^ of a' ship be worth | of f of |f of her 
cargo, Yslued at $2400, what is the value of both ship and 
cargo? iin^. $5415.384.+ 

58. If 11 men can build a bous^ ift 6 nKmths by working 
\^ hours per day, in what tiihe will they complete it if they 
work enly 8 hours per day ? Ans, 7i months. 

• 59. Bought a pipe of wine for $84, from. which' 12 gallons 
le^ed out. Now wl^t shall I gain, if I sell the remainder at 
12i cents a pint ? Ahs. $30. 

60. A. alone can do a piece of work in 12 days, and in can« 
nectwn with B., in 8 days. . In what time can B. perform the 
same alone? Ans, 24 day^. 

61. If A. can do a piece of work in 12 days, and B.' in 24 
days, in what lime will they bo^ do it ? Ansr 8 days. 

62. Three men,, A., B., and C, can do a piece of work in 
18 days. A. alone can do it in 3$ days ; B. in 54 days. In 
what time canO. do it 1 Ans, 108 days. 

63. Four men can do a piece <^ work in 15 days. A. alone 
can do it in 40 days, B. in 60 days, and C. in 80 days; la 
what time will D. do the work alone ? Ans, 80 days. 

24* 
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64. A gentleman left his sob a fortuna, ^ of wHich he spent 
in 3 months ; f of j^ of the remiunder. lasted him 6 months 
longer, vrhen he had only $1200 left. What wets his whole 
fortune ? Ans. $6400. * 

65. A farmer bought a yoke of ozen> a horse and a cow, for 
$250. For the oxen he paid tmce as nmch as for the horse, 
and for the horse three times as -much as for the cow. What 
did he pay for each 1 Ans. For ike oxen, $150 ; for the horse, 
$75 ; and $25 for the cow. . 

66. Three men start at the same tiiiie to travel round an 
Island 80 milea in circumference^ and agree that eaDch shall 
continue to ttavel at ihe same rate till they aJl come together 
again, and that the first shall travel 5 miles, the second, 6 
miles, and the third, 7 miles per day. In what time will the 
three come together, and how far will each have traveled? 
Ans. 80 days. The first will have traveled 400 miles ; the 
second, 480 miles ; a^d the third, 560 miles. 

67. How will it affect the distance traveled by each, pro- 
vided they travel 5, 7, and 9 miles respectrvely ? Ans. The 
distance of the first will be 400 miles; of the second, 560 j 
and of the third,. 720. 

68. Divide )200 acres of land between A., S., and C, so 
that B. may have 75 acres more than A., and C. 95 acres 
more than B. What will be the share of each one ? Ans. 
A's share will be 318i; B's, 393^ i and C's, 488i acres. 

69. Three men met at an Iim, two of whom brought pro- 
vision with them. Thl3 third not having brought any, pro- 
posed that they should eat Hiogether, and then he would pay his 
proportion. The proposal being accepted, A. produced 5 loaves, 
Bx^d B. 4 loaves, all pf which they ate up, and C. as his share, 
paid 9 pieces of money. With this, A. and B. were satisfied, 
but could not agree as to the division. What should each have 
received 1 Ans. A. 6, and B. 3 pieces of the money. 

70. If A. can reap a $eld of grain in 12 days, and B. in 16 
days, in what time will both do it, working together ? Ans. 
^ days. '' 7 . 

71 . What number must be added to ^ of 4560, to make the 
same 500 ? Ans. 369f . 

72. If the Jiead of a fish be 9 inches long, its tail as long 
as its head and half the length of its bocty, and its body as 
long as its head and tail both, how long is the fish ? ^j»^. 
72 inches. 

73. If 6 p^s of hose are equal in value to 4 pieces of Hd- 



PAOMISCUOUS EXAMPLES. 283 

land, and 6 pieces of Holland to 14 yards of satin, and 12 yaords 
of satin to 8 pieces of lace, and 9 pieces of lace to 8 j£^. 2 s., 
how many pairs of hose may be bought for 2 J&. 16s.? ■ Ans. 
24 pairs. 

74. A man was hixed 50 days, on condition that for every 
day he worked,' he should receive 6 s., and for every day he 
was idle, he should forfeit 2 s. At the expiration of the time, 
he received $27.50. How many days did he work, and how 
many was he idle ? Ans. He labored 40 days, and was idle 
10 days. 

iVb#0.-^The currency of the preceding sum is that of New 
York. 

75. A hare starts 40 yards ujil advance of a greyhound, and- 
is not .perceived by him till she haai been up 40 seconds. She 
scuds away at the rate of 10 miles per hour, and the hound 
pursues after her at the rate of 18 miles per hour. In what 
time will the hound overtake the hare, and hpw far will he 
hav^ nm? Ans» The required time is 60^ sec; the dis- 
tance run, 530 yards. 

76. If 8 men can build aVall 15 rods long in 10 days, how 
many men will be required to build 45 rods of wall in 5 days ? 
Atis, 48 men. 

77. A man when he married was three times as dd as his 
wife ; after they had been married 15 years, his age was only 
doid>le that of his wife's. How old were they when they 
married ? Ans, The man was 45 years, his wife 15 years old. 

78. There is in a pasture a certain number of sheep, cow^s, 
and oxen ; there are twice as many sdoieep as cows, and three 
times as many coys as oxen, and the whole number is 80. 
How many are there of each kind ? Ans. 8 oxen, 24 cows, 
and 48 sheep. 

79. Sold coffee at 15 cents per pound, and thereby lost 10 
per cent, on the first cost. Afterwards sold a quantity of the 
same for $525, by which I gained 40 per cent. What was the 
quantity sold, and what the price per pound ? Ans. Quantity, 
20 cwt. 1 lb. ; price, 23^ cents. 

80. Two sons, one 11 and th^ other 16 years of age, re- 
ceived a bequest of $10000, to be so divided between them 
that the shares being put on interest at 5 per cent, should 
amount to equal sums, when they became respectively 21, years 
of age. What were the shares of each? Ans» The elder 
received $5454/^, and the younger, $4545^. 
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Prob. 1. To find the greatest co]ii]aoi& measure of two or 
more numbers. 

Note l>f.-^The greatest common measure of two or more 
cumbers, is the greatest number that will divide them separately 
without remainders, 

Rux.E.— 7f iw> ntnnh^s only of 6 given, divids the greater of 
them hy the less^ and if nothing remain^ that divisor is the eom^ 
mon measure ; but if there be a remainder, divide the preceding 
divisor by it ; and so continue to divide each preceding divisor 
by the last remainder, till the division is effected without re* 
mainder ; the last divisor will be the common measure required. 
When more than two numbers are given, find the common meas* 
we of any two of them first, and then of that common measure, 
and either of the remaining numbers* This princess carried 
through all the numbers willgi^e their greatest common measure. 

Ex. 1. What is the greatest common measure of 72 aad 
108? 

opehation. 
72) 1 08( 1 

• 7!a 



»»i ■■*■■> ' 



36)72(2 
72 

* 00 

36 is, therefore, the common measure required. Proof, 108 
--36=3, and no remainder. 72 -r- 36 = 2, and no remainder. 

2; What is the greatest common measwe of 27 and 99? 
Ans. 9. 
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3. What 16 the greatest common measure of 25, 45, and 90 ? 
Ans. 5. 

4. What is the greatest common measure of 16, 32, 48, and 
96? Ans. 16. ^ 

Prob. 2. To determine how many different positions any 
given- number of objects may assume with regard to each other. 

Rule. — Represent the number of objects by the figures 1,2, 
3, 4, 5, ^c, making the numbers of figures equal to the number 
of objects. The product of these figures will determine the 
number of changes, 

Ex. 1. How many changes may be made by the first three 
letters of the alphabet ? 

Operation : 1x2x3=6, Ans, These changes are as fol- 
lows : 1st, a, b, c; 2d, a, c, b; 3d, b, a, c; 4th, b, c, a; 5thy 
c, b, a; 6th, c, a, b. 

2. How many changes may be made by the first 6 letters of 
the alphabet ? Ans, 720. 

3. At a certain boarding house there are 12 boarders. How 
many different positions may they occupy at^;he table ? Ans. 
479001600. 

4. Five men engaged board at a tavern for as many days as 
the landlord might be able to seat them in different positions. 
How long did they remain ? Ans, 120 days. 

Prob. 3. To find the area of a square. 

Rule. — Multiply the length of one of the sides by itself; or^ 
square its linear measure, (See &g, 2d, Square Root.) 

Ex. 1. There is a room just 8 feet square, what is the area? 
Operation, 8 x 8=64 square- feet, Ans, 

2. What is the area of a floor 19 feet square ? Ans. 361 
square feet. 

3. What is the area in square inches of a board 3 feet square ? 
Ans. 1296 square inches. 

Prob. 4. To find the area of a parallelogram. 

Rule. — Multiply the length of the parallelogram by its breadth, 
(See fig, 6th, Square Root.) 
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Ex. 4. How many square feet are there in a floor 16 feet 
long and 12 broad ? 16 x 12=192 square feet, Ans, 

Note 1st, — If the dimensions of a field in the form of a square 
or parallelogram are given in rods, the area is reduced to acres 

by dividing the square rods by 160. 

\. 

2. How many acres are there in a piece of land 80 rods in 
length, and 40 in breadth ? 80 x 40=3200, and 3200 h- 160= 
20 acres, Ans, 

3. What is the number of acres in a piece of land 63 rods 
long and 49 rods wide ? Ans, 19^^. 

Note 2d. — ^If the parallelogram be not ri^t-angled, the length 
must be multiplied into the perpendicular distance between the 
sides. (See fig. 1st.) 

The dotted line in 
the center is the per- 
pendicular distance 
required ; therefore, 
45x15 = 675, the 
area of the figure. 

Prob. 5. To find the area of triangles. 

The area of any triangle is just equal to one half the area 
of a square or parallelogram of the same height. This is ob- 
vious with regard to right-angled triangles, and true of all 
others. The diasonal „ o 



Fig. 1. 







of a square or parallel- 
ogram divides it into two 
equal right-angled tri- 
angles, and since the 
area of the whole figure 
is found by multiplying 
the length into the breadth, the area of its half, that is, of 
either of the triangles into which it is divided by the diagonal, 
is found by multiplying the same length or base into one half 
the breadth. 

We have then the following rule : 

Rule.— i/* the triangle he right-angled^ multiple/ its base into 
half its perpendicular height. But if it he not right-angled^ 
drop a perpendicular from one of the angles to the opposite side 
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or hose; then multiply the base or side upon which the perpendic' 
ular falls, by one haif the perpendicular, 

Ex. 1. What is the area of a triangular piece of land whose 
base is 40 rods, and whose perpendicular is 30 rods? 30 h- 2 
= 15, and 40 X 15=600 square rods, Ans, 

Note, — The same result is obtained by multiplying the per- 
pendicular by one half the base. Thus, 40 -f- 2 =20, and 30 X 
20=600. 

2. There is a room 26 feet long and 18 feet high. If a line 
be drawn from one of the upper corners to its opposite lower 
corner, the side of the loom will be divided into two equal 
triangles. What is the area of each triangle, and also of the 
side of t)ie room ? Ans. Each triangle contains 234 square 
feet, and the side, 468. 

3. How many acres are there in a triangular piece of land, 
whose base is 42 rods and whose perpendicular height is 36 
rods ? Ans. 4^ acres. 

Prob. 6. Given the diameter of a cirqle, to find its circum- 
ference. 

The diameter of a circle is to its circumference, as 7 to 22 ; 
or, as 1 to 3.141592. Therefore, 

Rule. — Multiply the diameter of a circle by 3.141592, and 
the product will be the circumference ; or, multiply the diameter 
by 22, and divide the product by 7. 

Ex. 1. What is the circumference of a wheel whose diam- 
eterisSfeet. 8 x 22-4-7=25.14+ feet, An*. Or,8x3.141592 
=25.132736, nearly the same as before. 

2. What is the circumference of a circle whose diameter is 
6 feet ? Ans, 18.85 feet. 

3. What is the circumference of a circle whose diameter is 
42 feet? ^n^. 132 feet. 

Prob. 7. Given the circumference of a circle, to find the 
diameter. 

Rule. — Multiply the circumference by 7 and divide the prO' 
duct by 22 ; or, (what will produce nearly the same result,) di- 
mde the eircunfdrence by 3.14159St. ^ 
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Ex. 1. If die diciiniference of a whed be 26 feet, what is die 
diameter ? 26 x 7-^22=8.27+ feet, Ans. 

2. What is the diameter of a wheel whose circmnference is 
50 feet? Ans. 15.9+ feeL 

Prob. 8. To find die area of a circle. 

Rule. — Multiply half the diameter hy half the circumference* 

Ex. 1. If die diameter of a circle be 6 feet, what is its area? 
6x22-i-7=18.857 feet, the drcumference. Therefore, 18.857 
-^2=9.4285, one half the circumference, and 6-r-2=3, one half 
the diameter; dien, 9.4285x3=28.2855,+ die area in feet 

•ad decimals. 

2. If die diameter be 20 feet, what is the area of the circle? 

Ans. 314.285 feet ? 

3. What is the area of a cirole 66 feet in circumference ? 

Ane. 346.5 

Prob. 9. To find the superficial area of a globe. 

The superficial area of a globe is four times dial of a circle 
of die same diameter. Therefore, 

RvhE.—Find the area of a circle of the same diameter as the 
given ghhej and rmiUiply that area hy 4. 

Ex 1 . What is die superficial area of a globe 1 6 inches in 
diameter? 16x22-7=50:2757. 50.2757-2=25.13785, 
half the circumference, 16-2=8, half die diameter; diere- 
fore, 25.13785x8x4=804.4+ square inches, die required 

area. 

2. If die eardi be 8000 miles in diameter, and 25000 in cir- 
cumference, how many square miles on its whole surface. Ans. 
200000000. 

Prob. 10. To find die solid content of a globe. 

Rule. — Find the superficial area hy the preceding problem^ 
and multiply that area hy | of the diameter of the globe. 

Ex. 1. If die diameter of die earth be 8000 miles, and the 
circumference 25000 miles, bow many cubic miles does it 
contain. 



Ajm^^mKf 999 

be 2QO00O00O ^ aad ^ die earth^s diaiueter i»BQOO -rt^f^l^^Hi 
therefore, dOOOOPOaQx I?3^i^ia6ae66e6|ia66i ^ic.iaikai 
Ans, 
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' Pre** 1 1: To^ find ^e idlid content (tf a fcylihder. 

. , A cylind^jcis a pound l^y of uniform difM»eter« and of my 
assignable length, £afi|i end^ a cyliader iii.tberefore a circl^f . 

ply that area by its hngth. .* „ ♦ ; .: . •..»,• ..v^f.^ 

' £x: 1.' Whailirthe «ii»Ud»eoh6^lit' of'& cylMev 6 feet in 
length and 3 feet in diameter? The' area of the end, atLfemnl 
bythe preeediAg rirfe, is 7.06 ; and. 7.06 X"^43,36» ^ * 

12/ wWtisI the solid cbrCtent 6i a log, the nniiPonii Aato^ter 
of which is 2 feet, and the length 3(0 feet ? Ans. '9ii47* solid' 

feet. ' -i .. ■ ^ . • . { 

3. "What fraction ol* a cord irf' thei:e Ina-W iDTeet Idig*. 
arid 4 feet in diameter?; Ana. UL+ '\ '" ^ "\ • ,^' , ' ^' 

Prdb. JU^ ^a«.«ti<)k\of. 4ijtnbetof ^imifdnai^thidk^ 
^ij^lxlefllgtkiiviUiDak^^eobd foot* n ^ > *\ 
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ituLE. — FtW the area ff one end in inehes, and divide 1728 



..ISiJH*' Lilf a«ticlcefti|ttb^iMBil&.inchei&sq)C^e, whd^.l^gflv 

vfSl b6 requirei ta make ««olid £»^ ? :1 6 cK l^£s:2^6; tlm area^ 

oif»o»eena,fti|4rl72§:^^=fc6.|iiielfcea,-^»#. ' T 

2. How much leiigiki9f>ptaok>34nehe9^t^ilQk and ^4 inche«; 

wJAef ^^-b6 reqi^red t%.nui&e a-sdid foot ? J^«» 2 feet. - 

-^Pfobl 1^:' To'foa flie^iiaa^Cdiiteni of cone^ and pyfaihids:^ 

A pyramid or cona is a solid whose base is a plain surface, 
and .w^ll^graduaPy ^aid49niforai]f t^pera^ tjll^ ^t} c<ABe» tq a 
plaint., . |t xftay?!^ ;eidier.rppnd, square, oj triangwlar. . - , re 

The sohd content of such;6g|ir^ is, ^.a^ mu^h a^ t^e.cpn-;, 
tent of a cylinder of the same length ; therefore, 
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^vht.^'-^uUiply tbe^ 'area af the hose by one (ihi^d'ofthdit 
perpendUsular height. ', -^ . . ., . ,; 

, Ei, L Wbai, is the.«Qlid content of u cone 6{f feet high.! 

• 25 •■ .^ ' ■•* ""■ ' 
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Ibe base of wfikb it Sfect m ilitoieiert Sx224>7t±:25.14 
ci/cuBiferehcej and 252l4-r-2 x 4=50*28, «pea of the base; 
and 50.26x20^ (one third the perpendkiilaar height) =£100.56^ 
the solid content. 

2. What is the solid content of i^ pyramid, '^hose baini is 4 
feettqnare, and Vhose height is 15 feet? Ans. 80 solid feet. 

3. How many cubic inches in a cmie 18 inches bsgh, and 
19 inches in diameter at the base T Ans! 678.9. ' 

4. There is a pyramid whose base is 30 feet in diameter,r 
tmd the height cf^t is 90 feet. What is its sohd content? 
-A«tf. 21205.73+ sohd feet. 

V Pipb. 14. To find ,the mlidity oi the fniattum of a cone or 

A ffustrum is that part of a cone or pyi^mi^ that remains 
after a part has been cUt off fipm the apex or top.. 

JXjjtb,'x^Find «fc iieasMter of ^ackeni of ^ C9^e erpyra' 
midf ani multiply them togetjier ; then to, the prpiuci ad4 ine 
third of the square of the difference rfike aidmeters, and «itl- 
^ ike sumiythe decimal .785998; tlkpradn^i wiU he the 
mean area between the two bases; tkereforefm^Utiplftkismean 
area by the length of thefrustrum* 
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Ex. 1. Wbaiifei the solid cotilent of k frasttiml of a een^ 3^ 
feet in lengthy whose base measures 4 feet in diameter, and 
whose t^ m^aslffeil 2 fifet in- diaro^ien 4^ 2=:tr8.. '. The difier- 
ence^f' diameters is 4 — 2s=:2, and) 2?cst4, knd 4^-3=11. 
Therefore, 8+ U X .785398 3i7;33, nearly, the liean diameter f 
1^ 7.33 X 30=2111.9, th^ required contents 

2. Wh^t isttbe content of a ^ stick ^ ti]|ib^, of Vhich the 
larger .end mea8ur^s.2 feet ixk diameter, %qS^ the sioaller end, 
1 foot, the'leiotgth being 40 feet ?, Ans. 73.3 feet, nearly. 

• Prob. 15. Given the lenrgth and diamelier of a log at stick of 
round tipber, to' determine the scdid coiiteiit lof the greatest 
sQUS^e timber that can be pbtained from it * ' ' 

The area of the greatest square that can be described upon 
the end of the given log mu^t first be detemuhed ; that ii^,* the 
area^ of a ^uare inscribed in a circle, the diameter of which 
e(]^als the, diameter of the log. How then is the area, of an 
inscribed square^ that is, of a square' ihf comets of which all 
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tern^i^e in th« «iiettmfereifeee ctf a Qtrcte, to be fouid^the 

diameter of that circle being given ? 

> > U :^ 8oho(lar . wiH 'examkite 

the adjoining ligiire^ he will see 

^nt the square ABOD|. whiehis ' 

GUPCumsGribed * about the eircle, . 

ie equal ta&e square of ^,diam^ . 

etor ofi tti6 cxtcl^ mice tbe.4i&]fi» 

^lef'EN equals the side^of AD; 

aiid'iADsqitu^ ^veeihe mYOa 

of>l^e i^uare ABCU: akKS that - 

the iHM^ibed square PEON^ ie 

just one half (^ the circumscribed 

square, since eachof the triangles 

'KeO, OoN,' N«P, and Pa£,' into whicli the •insetiiied square 

ia divided^ is ftreotsely one half of eachof the 'four squares, 

APaE, E4zOB, OtfNE, and NaPD, into vhich. ^le circum* 

scribed square, ABCD, is ^Yided. If therefore a fourth part of 

^ insotibed sqi^are equals '^neJ^/f* of a fbhrth ^$rt -of the 

civcunisctibed- square, the whole inscribed- square equals one 

hidf of tbe^eiToumscribed square. Hence, ' . 

"RvtiE.-^Square the diameter of tM snkaU endofthe^ log and 
nmltiply one half of thisi square by the length pf the log ; the 
product will he the Content in sUflidjeet, ff the length a$kd diam* 
tier are 'both given: in feet; hitifot^e of them be expressed in 
inches; dieide this product^ % 1 44 ; arid if both, by 1 728, and 
the quotient will express the solid content in feet, 

Ex. 1. How many solid feet of square timber may be^ 
sawn from a log. 2 feet in diamet^^ ^d 20 feet in length ? 
2'=4, and 4U.2i=:2;* then, 2*x20=:40 sidlid feet, 'Ans. 

2. Hq.w many syolid feet of squacre^timber.iuay be obtained 
from a log 10 ipches^ in diameter, and 1'5 feet long.? Ans» 
5t^ solid feet. 

3. How many sqfuare. feet of timber are there in a log 43 
feet long, allowing the diameter to be 1 foot 6 inches at the 
small end ; andhov^ many solid feet of slab would be taken off 
in squaring it, allowing the diameter at tlje large end to be 2 
feet^ ^ns. 48,37+ solid feet ol" timber, and 55 JO solid feet 
of Mab. 



Pibk 16. To find te ealMcitj of ctfrin ill gtUoni?, &c; 

Rule. — Take the length of the eeak hetwetm^ theJiemds, and 
oho its tnt^rioT htft^ and- head -ditimetefj in'ifne^ee. Mkhiplf 
the difference between the hemd <tnd iuns' diumel& hff .62, toAetf 
the staves are of ordinary curvatvt^ ; hut by ^, if the oier9a* 
tare he more than ordinary^ and hy .$B,if thky he ^rttisd less 
than usuai, andaddtke prodiuct to^kehead d$ametet; "the sitm wvfif 
he the mean diameter. Multiply ^ "^^^^^ ^ ihemean iia/e^ 
etef by the lengthy and this prdhi&t hy 8ji for ^oine, and by 28 
for beer measut^^ and from the praduat cni ^jf four detimals* 
The number obtained will he the gMoUs, and the deeitfud of a 
ggUony the eaik pill contidn* 

1 "B/t, 1.' lAm noJaKy galUmfrof wine ste HHre-tii % c&^ wliose 
bong diamelMr iirt ' 34 incheiiv head dtainalerv 30 inches, and 
whi^eleng^isSOnviieff?' ' ' ' -< 
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Oparatioa:'34t-*30si:4,.<th& A^^Sksei^^hea^e^ib. the head 
and bongd^aneter; lhe]»,4x ;^£3&.48, aiid^ji8+dO=:32.4a, 
mean diameter, and ^^48,X>32.4$^IQ^«9604) sqitare^f meaa 
diameter. 1054.9504 x 60=63297.0240 x 34 =215.20988160^ 
^ fieaily 21:&w2 gaBotti; Ans, 

^ 2/ Si^ppos^ tb^ bung diameter of a, cask oi. wine td, be 24 
i^ichea, anid the, head (i^^meter to^be 20 inch^s^. ^d the length 
46 inches ; how. vomy fallqi^ will it «oiataui ? ' Am. 68| gal^^ 
Ions, nearly- ,.\ / ,/, ,,^. 

Prob. 17. To find the tontiageof double and single decked 
Vessdb. .'.'."■ ;t * • ^ .--.> ... - . ..; . 

' • ^, ■ • . ', • ". • » 

The following, is the rule estabKshed. by . Congresa : 

Rule,— ^^ijT tlie mssel to doutU^d^ekedy take the length 
thereof fr^ofn the fate part of the main stem to the after part of 
tfke stern-p^st, ahqve the upper deck; the hreadth thereof at the 
broadest part above th^inain yxdes, half of which breadth skaJlJbe, 
accounted the depth of such vessel, and then deduct from the 
length, three fifths of the breadth. Multiply thejremainder by 
the Itreadth, and the prodwpt by the depth, and divide this last 
product by 95; the quotient whereof shall be deemed the Jrue 
contents or tonnage^ of suck ship or vessel. But if such ship 
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or vessel be tmgk^iechei^ take the length and breadth, ai above 
directed, deduct from said length three fifths of the breadth^ 
and take the depth from the under siJe of the dedk plank to the 
eeUing in the hold; then mMply and divide as aforesaid, and the 
fU^tient shall be deemed the tonnage*^ 

Note, — Carpenters multiply together the length'of the keel, 
Ihe breadth at the nudn-beam, and the depth of the hold, each 
dimmision being taken in feet ; and divide the product by 95, 
§os the tonnage of single-decked yessels. But for double* 
decked yess^, they take half the breadth at the beam for the 
d^th of the hold, and then work as before. 

:. 1« Suppose the length of a double-decked vessel to be 
Bt, and its breadth to be 30 fbet. What is its tonnage ? 

Ot>eration : 30-^2=15, the depth of the vessel; f of 30= 
18, and 80 — 18=62; and 62x30=11860; then, 1860x15 
=27000 ; and, lastly, 27900-95=293^ tons, Ans. 

2. Required the tonnage of a double-decked vessel, whosd 
length is 95 feet, and whose breadth is 35 feet ? Ans. 477^. 

3. A^fhat is the tonnage of a single^iecked vessel, wM^h is 
75 feet in length, 30 feet in breadSi, and 10 feet in depth ? 
Ans. 180 tons. 

Note. — ^The tonnage of a ship of war is found by dividing 
the continued product of the length, breads, and depth by 100. 

4. What is the tonnage of a sloop of war, • whose length is 
96 feet, breadth 32 feet, and depth 15 feet ? Ansx 460.8 tons. 

Prob. 18. The difference of longitude between two places 
being given, to find the difference in time. 

As the circunkference of the earth is divided into 360 degrees, 
and as the sun appears to pass round liie earth in 24 hours, 
it is evident that 360-r24=15 degrees of the earth's circum- 
ference must pass under the sun every hour, and tjonsequently 
1 degree every 4 ndnutes, and 1' every 4 seconds. We have 
then the following general rule : 

Rule. — If the given degrees be more than 15, divide them 
by 15; the quotient will be the hours. But if the degrees be less 
than 15, multiply them by 4, and tJ^e product will be minutes. 

25* 
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Multiply ^dso the given minutes ef motion hy 4, and the product 

will be secqnds of time. 

Ex« 1. Warsaw is situated about 17^ east longitude from 
Brussels. What is the difference in time? 17-7-l:5=:l^ 
hours, or 1 hour, 8 minutes. 

It is obyiqus that the sun wiU rise first at the most eastern 
of any two places. Henc^, when the time ef one place is 
given, and it is required to find the time of some other |dax^e, 
the difference of time must b$ added to the given timej when that 
place is situated to the past, and subtracted when it is situated to 
the west of the placcy at which the time is given. 

2. Turin is situated 8^ east from London, and Moscow 38^ 
east from the same place. What is the hour at Moscow, when 
it is 9 o'clock at Turin ? Ans. 11 o'clock. 
' 3. When it is 9 o'clock at Philadelphia, what time is it at 
Council Bluff, 21^ west of Philadelphia ? Ans, 36 minutes 
past 7 o'clook. 

4. What is the difference of time between Washington and 
Harmj(my, a missionary station west of Missouri, the difference 
of longitude being 18° ? Ans. 1 hour, 12 minutes. 

Prob. 19. The difference in time between any two places 
given, to find the difference of longitude. 

This is the reverse of die preceding ; therefore, 

Rvh^-^Multiply the. hours by 15 and the products will be de- 
grees* If nmutes and seconds of time be given, divide them 
by 4 ; the quotient of the minutes will be degrees, and that of 
the seconds, will be minutes of motion. 

Ex. 1* If the differaice of time between two places be 3 
hours and 32 minutes, what is the difference of longitude ! 
3 X 15=45°, and 32^-4=8^ ; and 45°+8°=53°,-4»*. 

2. What is the difference of longitude between two places, 
if the time of one place be 5 hours, 15 minutes in advance of 
the time of the other place ? Ans. 78° 45'. 
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MECHANICAL POWERS. 

When one body is made to communicate motion to another, 
tlte body oommmiioBthig the motion is called a power ^ and the 
one to which the' motion is communicated, is called a weight. 
The Tarious instruments employed to increase the effect of a 
given power, are called Mechanical Powers. 

The mechanical powers are six in number, viz. the Lever^ 
the Pulley^ the Wheel and Axle^ the Inclined Plane, the Screw^ 
and the Wedge, 

The lever is a bar, mov- Fro. 1. 

able about a fixed point. 
It is represented at Fig. 1. 
P represents the power, 
and W the weight, and 3 
and 9 the comparative wi 
length of the arms of the 
lever. 

When the power and weight are such that the products eh* 
tained by multiplying each into the length of the arm to which it 
is attached, are equal, they will remain in equilibrium, that w, 
they will balance each other. 

In fig. 1, the arm to which the power is applied is three times 
as long as that to which the weight is applied. Consequently, 
the power is required to be only one third as ■ heavy as the 
weight, in order that they reciprocally balance each other. 
We hence perceive that the power is to the weight, as the arm to 
which the weight is applied, is to that to which the power is 
applied, 

Prob. 20. Given the two arms of a lever, and the power, to 
find what weight that power will balance. 

Rule. — Multiply the length of the arm to which the power is 
etpplied, by the power, and divide the product by the other arm. 

Ex. 1. There is a lever 16 feet in length divided by the ful- 
crum or point of support into two arms, one of which is 12 
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feet, and the other 4 feet in length. What weight on the short 
aim will balance 20 lb. suspended at ^e end of the long arm? 
30 X 12=240, and 240-4=60 lb. Ans. 

2. The arms of a lerer are, the one 30 feet, and the other 3 
feet in length. What weight will a power of 160 lb. at the ex- 
tremity of the long arm, b^ance at the extremity of the short 
arm ? Ans. 1600 lb. 

3. How many lb. will a power of lb* placed 15 feet frooi 
the fulcrum of a lever, support at the exUrenttty of the od^f 
arm, 2 feet in length ? Ans. 67i lb. 

Prob. 21. Given the aims of the lever and the weight, to find 
the power. 

Rule. — MtUt^ly the weight hy the length of the arm to 
which it is suspended^ and divide the product by the other amn, 
Theqmtient wOi he ike power required. 

Ex. 1 . A weight of 80 lb. is attached to an arm o( a lever 3 
feet in length ; what power must be applied to the other arm, 
27 feet in length, to balance it ? 80 X 3=:=240, and 240-^^27 
=8f lb. Ans. 

2. A weight of 20 tons is suspended to an arm c^ a lever 6 
inches in length. What weight at the extremity of the other 
arm, 40 feet in length, will balance the same ? Ans. 5 cwt. 

Prob. 22. Given the power, the weight, and the length of the 
tever, to find the fulcrum. 

"RvLiE.-^Add together the numbers representing the power 
and weighty and say, as their sum is to the whole lever, so is the 
number representing the power to the length of the arm to which 
the weight is to he ^applied ; or, so is that representing the weight 
to the length of the arm to which the power is to he applied. 

Ex. 1. Where must be the fulcrum in a lever 16 feet in ^ 
length, so that a power of 20 lb. shall balance a weight of 60 
lb? 20+60=80. Therefore, 80 : 60 : ; 16 : l%,Ans. or length 
of the arm to which the power is to be applied, and 16 — 12 
=4, length of the other arm. 

2. If' the power be 721b., the weight 17281b., and the 
lever 36 feet, where must be the fulcrum, in order that they 
shall balance each other ? Ans. Iff feet from the weight. |l 



i 



"3. If tbeles^offt lever be 10 feet, the pow^l701k^9ad 
the weight to be balanced 1530 lb., where must be the fulcram I 
Ans. 9 feet from the power. "■ 



...V .!., ; '../.'" :. PULLEY. ■■ ■■ ' 

ApuHey coiisliats of a wheel movable aboiit 'Fio.^ 
its axis, and bo arranged as to be^^tut in motion 
bytneans of a cord passing over it. 'The movable 
pulley is the only one by which a gain in power 
18 effected. A double movkble pimey (s'fepre- 
sented at fig. 2. By such a pulley an equilibrium 
is produced, wheij the power is l6' the weight, ■ 
as one to the niiaibM of ropes sustaining' the 
weight. If asingfc movable pulley be eifjplbyed, " 
the weight is sustained by two ropei ; and the^' ^ 
power-will be to the.weight, asl,to'2. 'Iftwh" 
movable jnilleys be eoiployed, the weight ia Svi- 
tained by;fourr^e«, and 'flie power will He to ' ' 

the WcQght, as 1 to 4, tic. ; that is, each motable 
pnlleyis sastajned by tvo Topes, and consequently 
doubles the efiecX oC (he power flmjjftyed, ' ' 

Prob. 23. Given the number of movable put- , 

leys ^d the power, to find the «wtfA{. ,_ . ^^ 

RvLij'^MuUiply the paver appiM^'tWk^'^ 'ntMhtir if 
movable pulleys. ' ' ' ^ > • ■ ' ■ 

" Ex. 1. If in a system of pulleys (here be flir^e movable 
pulleys, what weight will' a power" of 721b. bdance? 72 x 
€=4321b..4w. ■■>,,, 

2. What weight will a poyiei of 15 lb. balanoe.by a- vyiiteilt 
of 6 movable pulleys ? Ans. 1801b. 

3. By the aid of a system of .13 laovable' fluUeys, liew 
many pounds will ^ man sustain wfas.is Aa{iable<of a:pi]Jyingft 
power of 1501b.? Ans. 3600. 

.'. Piob. 24. Gii^en the number of movable pulleys, -ud th* 
weight tobebalwaoed, to lindthei«<)UB;wi/K>ic4r. ' '' - 



' Rvte>->i}»«Mt( til« weigh by twice At mmAet ef -tnovaltU 
fvlkyt. ' ■ 

Ex, 1. Hflw many ponnds would be required by the aid of 
two nravable pulleys, to sustain SOOlb.? Ans^ 2001b. 

3. By the aid of 10 movable pulleys, how many lb. would 
be required to balance 20001b. ? A*s. 1001b. 

3. What weight would balance 19 pound* of silver by the 
aid <|f atystemof 100 pulleys? , ^fw, 13 pwt, , . 



:'-j WHPEL AND AXLE. 

"iTie whed »nd sde tOtat a Fia.?, 

kind of perpetual lever, die 
long arm of which is the semi- 
diameler of tU wheel, and the 
short arm, tite.t^i-diamtter of 
the axle. Consequendy, . the 
power of the whpel aiul axl^ 
is increased either iy !nl^i^^g 
tkt.wJteel larger, while the axle 
remains (metered, or by fRoitn^ 
tke axle. jmaZfer, woUe. tto, 
wheel remains ibe e&me. The 
power must always be applied 
to the wheel, and the weight to 
the axle, wlVvt. aa iocieose ,of 
action is to be gained. In &e 

use of the vh.eel and pjJe, an equilibrium is produced, when 
the poVer is tfi the wei^t as the sfpti-diameter of tke aale » tc 
the semi'^iamster of the wheel, - , . 

Prob. 25. Given the diameter of the wheel, the diameter of 
ihearie, and the po*er, to find the weight. 

RvLEf^Vltiply the diameter ^f the wheel by the power vp- 
plied, mi-divfde theprtduet bf the diameter of the axle4 

Ex. 1. If the diameter of the axle be six inches, and that of 
iHe wh«el- 6 feet, what weight attached to the axle, will 16 
lb. atuched to.-As wheel, batancc T Am-, 19!Jlb. 



• esJ If th« dSaiiii^ <if a wheel be 90' feet,' ^ad Ihaftof'the 
atle 2 ^e^;'and a pOwet of 40Q^lbi^ be apfiiied to^ the wheels 
what weight will be balanced at the axle ? Ans, 4Q00 lb. 

; Plwtt, 26, Given the diametey of the wheel, the di^imetei: 
pr tW> aaile,» and the weight to be h^s^i^c^d, Xq %d tlie r^uir^4 
power. . , , 

Rule. — Multiply the diameter of the axle by the weight, and 
divide the product iy the diameter of the wieeL 

Ex. 1 . if the diameter of the axle be 6 inches, and the diam- 
«^ter of the wheel 12 fei^ . what power wiU balance a weight 
of 360ib? 4ni|.,I5lb. , > ., 

. 2. If th^ diameter of the axle be 2 fee(^ ao^ the diameter <^ 
the wheel 20 feeti wl;iatDpwer will balanpe^ly eight oi* 4000 
lb,? jln*. 4001b. ' ' - : 



THE INCLINED PLANE. 

An inclined plane i» a plane Ihat makes with the pQJCiiid or. 
floor some certain angle less than a rightsdngle. In the appli* 
oation of :thiii^ instmment, ^. x^Aa of . this pow^ ai^l weight is 
always the. same as that of iheMigMand length of the fiane.. 



r^/ - 



Prob. 27*; Given the length and height '6f theplane^ja^^ idso 
th« power, to determine the weight* . 






RuLE.^ — Multiply the power by the length df the pl(ine^ and 
ivide the product by its' perpendicular height. '- 



.•'II 



Ex. 1. If the length of a ptane be 10 feet, «ad ks height 4' 
feet, what weight will a power of 32 lb., sustain? Ans, 1281b* 

2. What weight will l64lb. snstiwtt on a plane^ ll^ftetin 
length and 3 f«et in height t Ans* Olfi^lb. 

• ■ - / 

Prob. 28. Given the length and height of the plane, and also 
the weight, to find what pow^ wiQsustiUntt/ ^ 



^ : 



^ - ■ V 

Rule. — MutUply A^ weight by the height of iheplanej ami: 
divide the product by the length. .\ r. . ;i i 
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. Ex. 1. Wbttpoir«r m^ baiaace 123 % w «a jiidjij^edfplime, 
the iengl^of fwiiiGhiB 16 feet, and. the height 4 fe^tt Ans, 

2. Suppose on a railroad there is an inclined plane 150 
rods in length, and rising W4he pei^pendietdar height of &0 feet; 
what power ^ilibe^fequifedtomistaintiwei^ of 640001b. 
Ans. 28000 lb. , , . 






THE WEDGE. . 

* The wed^e Is compoised <ff two ineB»ed planefis, whose baseitf 
unite and fornx the base of the wedge. The pO#er applied fcr 
■ Ae wedge is to the effect pi-bdtkccfd' at th^eside'^f the wedge, 
as th ihickf^ssfif fh^ head to!thti ^g^cf'tkb wedge ^ ho allow- 
ance being made for friction. ' "' ' 

Prob. 29* Qiven the thickness of the head, the length of 
the side, and the power acting upon the head of a wedge, to 
determine the force 'produced' on the side. 

..i / ' 1 ■■'■ ^ ij :. / • J 
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I^ULfi.' — Multiply the length of the wedge hy the power ap' 
plied, and divide the proiditcthy the'ikielt^ss of the head-, 

Ex. l:* If flieienigth't)f ft Wedg^be 12 inehes; the thickneiss 
of the head 3 iiiches,'attd the Toree 'applied, 64 n>., what wifi 
be tjie resistance at the sidel Afts. 2561b. 

2. If'thelengtii'of'^a wedge be ^ irtches; the thicloiess of 
the head 2 inches, and the force applied I600ib:, what* will' 
he the resistance at the side ? Ans. 25600 lb. 



u> . 



Prob. 3Q* Gdve^the leo^of. the sidi^, the thickness of the 
head, and the resistSM^ce upon the side of a wedge, to find the 
forceaefingUpQatiiB headj , / »; .., 

^vixB^-T^MuUiply ih» neiiis^nislf at the\^dd^ hy thejkkkness 
of*the head, and diti^jfh^prodi^et bytke ie^gtji qf the, side of 
' the wedge. 



Ip •> •• * V it'. 'f*** - '• 



Ex. 1. If the length of the wedge be 32 faiohes, the tUok; 
ness of the head 2 inches, and the resistance at the side be 
2^6600 lb; what must be 'the foi%e upon' th|B hefd, no allowaiice 
being made for friction ? Ans. 4600 lb. . ^ 
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'2. If the leaiBtaocfl &t the side of a wedge be 20000 lb., 
the length of the weAgo 30 inches, and the thickness of th6 
h«ad 3 inches, what force ii required to be applied to counter- 
act the reaiatanoe at die sides? 4n«. 3i>001b. 



THE SOKE W. 
I 
The screw is a cylindrical piece of wood, or metal, with a 
spiral thread runniag round it with a gradual and unifoni) in- 
clination. The thread, therefore, forms an inclined plane of 
the same length as the thread itself, and whose height equals 
the length of the screw. 

It is then obTioui that the power of die screw depends in 
part upon the fineness of the threads, since the finer they are, 
the greater will be the length of the plane, while its height 
imnains the same. The power of the 
screw also depends in part on the Fio. 4. 

length of the lever emjJoyed to move 
it. It is, therefore, a compound power, 

involving in its action boUi the phnci< 

pie of the lever and the inclined plane, 

and is conBequently more efficient than 

either of the other mechanical powers. 

In the action of this instrument, an - 

equilibrium between the power and 

weight is produced, when the power 

is to the weight as the distance between 

two contiguous threads of the seretc is 

to the circumference of the circle de- 

serihed by the power in one revolution. 

Prob. 31. fiiven the distance between the threads of the 
screw, the length of the lever, and the power apphed to find 
the weight. 

RcLE. — Multiply the ciroumference of the circle described by 
one revolution of the lever by the power applied, and divide the 
product by the distance between (Ae threads of the screw. 

Note. — The lever is the serai-diameter of the circle it de^ 
scribes ; the circumference of the circle may therefore be 
found by Prob. 6lh. 
26 



Ex. 1. If the thfeads of a screw be 2 incfaes apart, the 
lever 40 inches in length, and a powet of 90 lb. be applied to 
the end of die lever, what weight will be required to produce 
an equilibrium ? Ans, 7542 lb. 13 oz.ilf drams. 

2. If the distance between the threads of a screw be 1 inch, 
the length of the lever 16 inches, vad the power applied to the 
end of the lever be 40 lb., what weight will produce an equi- 
librium? itfif. 4022.8+ lb. 

Prob. 92. Given the w^bt, the length of the lever, and 
the distance between the threads of the screw, to find the pow- 
er required to produce an equilibrittai. 

Rule. — Multiply the given weight by the distance hettoeen 
the threads of the scfew^ and divide the product by the circum- 
ference of the circle described by one rev<^utie» of the lever. 

Ex. 1. How many pounds applied to the end <rf a lever 
16 inches long, will balance 4022.8 lb« upon a screw, whose 
threads are one inch apart ? Ans, 40 lb. 

2. How many pounds applied to the end of a lever 30 inches 
long, will produce an eqiulibrium with 4000 lb. attached to 
a screw whose threads are 2 inches apart] Ans, 42j^ lb, 
nearly. 



STEAM POWER. 

The power of the steam ^igine is usually estimated by com* 
paring it with that of the horse. There are^ however, various 
circumstances, which tend to render the power of the horse an 
indefinite standard ; such as the natural strength of the ani- 
mal, — the training it may have received to enable it to exert its 
strength to the best advantage, — ^its position while exerting its 
strength, — ^the length of timb the exertion is to be continued, 
and the velocity of motion required. -Before tl^e t^rm, "horse 
power," could be employed to communicate any nnifonn idea 
of force exerted, it was therefore necessary to determine by 
experiment, what was the medium power of the horse, malting 
due allowance for varying circumstances. 

Since, however, the power required to move any given body 
in a horizontal direction is dependent on varioQs circumstances 
besides its actual weight, and as a diminished force only is re- 
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quired to condsue aiio^ ia miction, wheanifftkm in that direc- 
tion is iiaoe c6iiuniuttea(ed, a medium power could be ob* 
tained only by repeated experiments on the power of the 
horse in raising weights in a perpendicular direction, like 
raimng a stone ffoni a»;well, while the animal was made to act 
in a horizontal direction, tbrough.ihe agency of a sin^e pulley. 
^Experiments were accordingly instituted, the result of which 
has been to-establish the fact, that a one horse poNvier is a power 
Competent to raise 2250 lb: one jnUe in a perpendicular direc- 
tion in 6 hours of time. This fact being thus estabHshed, the 
telin, ^' horse power," has acquired a distinctness of meaning, 
which renders it a convenient standard by which to estimate 
'th^ power of machinery; especially when propelled by steam. 
The height given, viz; 22501b., is a little more than a ton ; an. 
aixiount entirely beyond the power of any horse to move as above 
stated. The velocity of one mile in 6 hours of time, is, on 
the other hand, far less than the natural velocity of the horse* 
How are we' then to understand the estimation of horse power 
here presented ? It will be remembered that in all machinery 
by which a gain of power is effected, the power applied to put 
the machinery in motion, always moves through a greater space 
than the body moved by the same machinery ; or, in other 
words, " what is gained in power is lost in time." This 
feci presents us with a full explanation^f the matter. A horse 
with a moderate burden will easfly move 3 miles per hour, 
and in 6 hours, 6x3=18 miles. Now, suppose the hor^ to 
act through machinery so constructed, ihat while he moves at 
the rate of 18 miles in 6 hotu^, the weight attached to and 
acted upon by the same machinery, moves only one mile ; how 
great a power would the horse be required to exert to raise 
2250 lb. that distance ? Evidently, a power equal to ^ of 
2250 lb. or 125 lb., a weight entirely within the power of a 
horse of ordinary strength to raise at the velocity proposed. 
This reduces the statement of a single horse power to a form 
easy to be comprehended; viz. it is a power competent to raise 
1251b. 18 miles in 6 Hours, or 3 miles per hour. 

Prob. 33. To determine the horse power required to raise a 
given weight any specified distance per hour. 

Rule. — Multiply the weight reduced to pounds hy the dis' 
tanee through whMt it tM U ie moved, and make the product a 
dividend. Then, hoK^g foiueed 8 miles to the same deno$mna* 
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tian mtk the gimn distunee^ muliipfy it h^ - llid, and make the 
product a diinsar* Divide, mtd the quotient wiU eacproes the ro* 
quired horae power, 

Ex. 1. What amoimtofhone power will be reqiiired to raise 
14 T. 14 cwt. 2 qr. 16 ll:^., 60 feet per beor ? 

« 

Operatiop.: 14 T. 14 cwt. 2 qr. 1 6 lb. =? 33000 lb. ; and 33000 
X 60=1980000, the dividend. 3 miles =15840 feet; aad 
15840 X 125=1980000, the dimoTf tben^l 980000 -- 1980000 
= 1, Ans» 

Note.'^K the time given be leas than one Hour, the, required 
power must be proportionally greater. Had the time in the 
preceding sum been 20 minutes, instead of one hour, that is, 
i of the time given, three times as much power would have been, 
required. Ifence^ the power required is found by multiplying 1 
by lAe direct ratio of \2b and the given weiglU, and by the in* 
verse r<Uio of 1 hour and the given tim^* 

2. What amount of horse power is necessary to raise 60 
tons 3 feet p^r minute ? An«« 12«2+ Horsepower. 

Prob. 34^ Given the horde power, the distance, and the time, 
to determine the weight that may be raised. 

Rule.— Jlftf2^t/>Zy 125 by the given horse power ; the product 
will be the weiglU that power will raise 3 miles per hour* Mul^ 
t^ly this by 3 miles reduced to the same denomination oj the 
given distance, and divide the product by that distance, and the 
number obtained will determine the pounds that may be raised 
the given distance in one hour ; then, lastly, multiply by the 
given time in minutes, and divide the product by 60; the quotie$it 
will be the, weight required, 

■ * 
Ex.1. What weight will a 5 horse power raise 120 feet in 20 

minutes of time ? 

Solution: 125x5=625 ; then, since 3 miles equals 15840 
feet, 625x15840=9900000; and 9900000-1-120=82500; 
and 82500 X 20 4- 60 =27500 lb. , Ans, 

> 2. What weight will an 8 horse power raise 360 feet in 90 
. miimtes of -time ? Ans, 29 T. 9cwt. 1 qr. 4 lb. 
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PROBLEMS IN INTEREST. 

Prob* 35. Time, rate per cent., and amount giren, to find the 
principal. 

Rule. — Divide the given amount by the amount of $1 or 
1 £• for the given rate and time. 

£x. 1 . Wliat sum of m<»iey will amonnt to $360, at 6 per 
cent., in 3 years and 4 montbusi? 

The amount of $1 for 3 years and 4 months, is 81*20 ; and 
$360^$1.20=$300, Ans. 

2* What sum of money will, in 4 years, 6 months, at 6 per 
cent, per annum, amomit to $1016 ? Ans, $300. 

Prob. 36. Tim^y rate per cent., and interest given, to find the 
principal. 

Rule. — Divide the given interest by the interest of one 
dollar for the given time and rate per cent. 

Ex. 1. If a man's annual interest be $1200, what is his 
capital, the rate per cent, being 6 ? Ans. $20000. 

2. How much money on interest, at 6 per cent., will gain 
$36 in 1 year and 8 months ? Ans. $360. 

Prob. 37. Given the principal, interest, and thne, to find the 
rate per cent. 

Rule. — Divide the given interest by the interest of the given 
principal^ at one per cent, for the given time. 

Ex. 1. A man having $4000 on interest, at the expiration 
of one year received $240 interest on the same. What rate 
per cent, did he receive ? • Ans. 6 per cent. 

2. If $200 be paid as interest on $2000 for 2 years and 
6 months, what is the rate per cent. ? Ans^ 4 per cent. 

Prob. 37. Given the principal, rate per cent^ and interest, 
to find the time. 

Rule. — Divide the given inierest by the tnterest of the prin- 
cipal for one year ; the quotient will be the time. 
26* 
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Ex. 1. Paid $108 interest <m a note of $600. How long 
had the note been on interest, the rate per cent, being 6 ? Ans. 
3 years. 

2. Paid 8400 interest on a note of $800, the rate per cent, 
being 4. How long had the note been on interest ! Ans. 12 
years and 6 months. 



ANNUITIES. 

An annuity is a sum of money payable annually for any given 
fiumber of years, or forever. 

When any sum of money, pa3rable annually, has remained 
unpaid for any number of years, the amount due is the sum of 
mil the annuities which are in arrears^ together with the interest 
•ft each annuity for the time it has remained unpaid, 

Prob. 38. Given the annuity, the rate per cent., and the time 
of arrears, to find the amount due. 

Rule. — Find the amount of each annuity for the time it has 
remained unpaid, at the given rate per cent, ; the sum of the 
oinaunts thus obtained will be the sum required. 

Ex. 1. A man, who was in the receipt of an annual pension 
of $200, was requu^ed to forego the payment four years in 
succession. What was due at die expiration of that time, the 
rate per cent, being 6 ? 

The annuity of the fourth year would receive no interest, 
as it^ was not due till the year expired, and consequently 
amounted to only $200. The annuity of the third year was 
entitled to one year's interest, and therefore amounted to $212. 
The annuity of the second year was entitled to two years in* 
terest, and amounted to $224. The annuity of the first year 
was entitled to three years interest, and amounted to $236v 
Therefore, 200+212+224+236;=$872, Ans. 

2. What is the value of an annuity of $600, which has 
remained unpaid for 8 years^ interest at 6 per cent, being al* 
lowed ? Ans. $5808. 

• Prob. 39. Givien the Annuity and rate per cent., to find its 
present worth for any number of y^ar*. 
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JR^vhi&,--^Divide each annuity hy the ameunt of $1 or I £• 
far the time before it becomes due ; the quotient will he the pres* 
ent worth of the several annuities, and their sum wiU be th§ 
amount required. 

Ex. 1. What is the preBent worth of an annuity of $600, 
for three years to come, 6 per cent, being allowed for present 
payment ? 

The present worth of the firstyearis $600-f- $1 .06 =:566.037( 
of the second year, $600 -hS 1.1 2 ^$53^.71 4; and of the 
tMrd year, $600-:-$ 1.1 8= $508,474. Then, $566.0a7 + 
$535,714 + $508,474 = $1610.225, Ans. 

2, What is the present worth of an annuity of 30 £, for 5 
years to come, at 4 per cent. 1 Ans. 134 £. 5 s. 5 d.+ 



ANNUITIES AT COMPOUND INTEREST- 

The amount of an annuity at compound interest, is obtained 
by computing the compound interest of the several payments, and 
then finding their sum. Operations of this nature may obvi- 
ously be solved by geometrical progression, by making $1 the 
first term of a geometrical series, and the amount of $1 for 
one year at the given rate per cent., the ratio. The number 
of terms will always be the same as the number of years. 
(See Geometrical Progression.) 

Ex. 1. What will an annuity of $60 per annum amount to in 
4 years, at 6 per cent. ? $1 is the first term, $1.06 the ratio* 
Therefore, 

i5|=:^X 60= $262,476,+ Ans. 

We have then the following general principle. Raise the 
ratio (which is always found by adding the per cent, to $1) ^o 
a power equal to the number of years ; from this, subtract J, 
then divide the remainder by the ratio less 1 , (that is, by the de- 
cimal part of the ratio only,) and multiply the quotient by the 
annuity. 
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. 2. Whal is the amount of an annuity of $400, which has 
remained unpaid for 20 yearsy^at 6 per cent, ^compound inter- 
est ? Ams. 14714.23.+ 

Or, the answers to such sums may be found by multiplying 
the tmumnt of one dollar for the given number of years and 
rate per cent, as found in thefoUomng table, by the annuity : 

TABLE 

SHOWtNO TH« AHOTTNT OF $1 AT 5 OR 6 PER CENT. COMPOUND 
INTEREST, FOR ANT NUMBER OF YEARS BETWEEN ONE 

AND FORTY. 



JT- 


6 per cent. 


yr. 


6 percent. 


yr. 


6 per cent. 


yr.. 


6 per cent 


1 


1.000000 


1 


1.000000 


21 


35.719252 


21 


39.992727 


2 


2.050000 


2 


2.060000 


22 


38.505214 


22 


48.392290 


3 


3.152500 


3 


3.183600 


23 


41.430475 


23 


46.995828 


4 


4.310125 


4 


4.374616 


24 


44.501999 


24 


50.815577 


6 


5.525631 


5 


5.637093 


25 


47.727099 


25 


54.864512 


6 


6.801913 


6 


6.975319 


26 


51.113454 


26 


59.156383 


7 


8.142008 


7 


8.393838 


27 


54.669126 


27 


63.705766 


8 


9.549109 


8 


9.897468 


28 


58.402583 


28 


68.528112 


9 


11.026564 


9 


11.491316 


29 


62.322712 


29 


73.639798 


10 


12.577893 


10 


13.180795 


30 


66.438847 


30 


79.058186 


11 


14.206787 


11 


14.971643 


31 


70.760790 


31 


84.801677 


12 


15.917127 


12 


16.869941 


32 


75.298829 


32 


90.889778 


13 


17.712983 


13 


18.882138 


33 


80.063771 


33 


97.343165 


14 


19.'698632 


14 


21.015066 


34 


85.066959 


34 


104.183755 


15 


21.578564 


15 


23.275970 


35 


90.220307 


35 


111.434780 


16 


23.657492 


16 


25.672528 


36 


95.836323 


36 


119.120867 


17 


25.840366 


17 


28.212880 


37 


101.628139 


37 


127.268119 


18 


28.132385 


18 


30.905653 


38 


107.709546 


38 


135.904206 


19 


30.539004 


19 


33.759992 


39 


114.095023 


39 


145.058458 


20 


33.065954 


120 


36.785591 


40 


120.799774 


40 


154.761966 



3. What is the amount of an annuity of $150, which has 
remained unpaid for 12 years, compound interest 6 per cent. ? 
Ans. $2530.49.+ 

The amount of $1 for 12 years in the above table, is $16.- 
869941, and $16.869941 x 150 =$2530.49,+ Ans. 

4. What is the worth of an annual salary of $1000, which 
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kas remained unpaid for 15 years, cmnpound interest at 6 per 
cent. ? Ans, $23275.97. 

6. What is the vahie of an annuity of $150, to continue 30 
years, at 5 per cent* compound interest ? Ans, $9965.827.+ 

TABLE 

-SHOWING THE PR9EENT WORTH OF AN ANNUITY OF $1 AT 5 OR 
6 PER CENT* FOR ANT NUMBER OF TEARS BETWEEN 

ONE AND FORTT. 



1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



5 per eent. 

0.952381 

1.859410 

2.723248 

3.545950 

4.329477 

5.075692 

' 5.786373 

6.463213 

7.107822 

7.721735 

8.306414 

8.863252 

9.393573 

9.898641 

10.379658 

10.837770 

11.274066 

11.689587 

j 12.085321 

.12.462216 



yr- 

1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

120 



yr- 
21 

22 

23 



6 per cent. 

0.943396 

1.833393 

2.673012 

3.465106 

4.212364 25 

4.917324 26 

5.582381 27 

6.209794 28 

5.801692 29 

7.360087 30 

7.886875 31 

8.388844 32 

8.852683 33 

9.294984 34 

9.712249 35 

10.105895 36 

10.477260 37 

10.827603 38 

11.158116 39 

11.46992l|l40 



. 5 per cent. 

12.821153 
13.163003 
13.488574 



24 13.798642 
14.093945 
14.375185 
14.643034 
14.898127 
15.141074 
15.372451 
15.592810 
1 5.802677 
16.002549 
16.192904 
16.374194 
16.546852 
16.711287 
16.867893 
17.017041 
17.159086 



yr. 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 



per cent. 

11.764077 
12.041582 
12.303379 
12.550358 
12,783356 
13.003166 
13.210534 
13.406164 
13,590721 
13.764831 
13.929086 
14.084043 
14.230230 
14.368141 
14.498246 
14.620987 
14.736780 
14.846019 
14.949075 
15,046297 



To find the value of an annuity by the preceding table, mul' 
tiply the value of one dollar as given in the preceding table for 
the given number of years and rate per cent* by the given num" 
her of dollars. 

Ex. 1. What sum of money will purchase an annuity of 
$400, to continue 12 years, at 6 per cent, discount ? 

Tke value of $1 for 12 years is $8.388844, and 8.388844 X 
400rr$3355»537,+ Ans. 
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3. What is the present valne of an annuity of $^1200, to 
continue 16 years, at 6 per cent discount? Ans* 12 127.074. + 

3« How much nnist be paidfoi^an annuity of $75, to con- 
tinue 30 yean, at 6 per cent, discount ? Ans, $1032.352.+ 



ASSESSMENT OF TAXES. 

A tax is a sum of money collected from the citizens of a 
State, county, or town, for defraying the expenses necessarfly^ 
incurred in the administration of justice, and in works of 
common utility. 

The sum each man is required to pay, depends, for the most 
part, on th^ amount of his property. To this the poll tax forms 
the only exception ; which is a tax required of every male in- 
habitant of a State, who has attained the age of twenty-one 
years, independently of the property he may possess. 

In leyying a tax upon any community, first take a complete 
list of all the property of the town on which the tax is to be 
laid, and also of the number of polls to be taxed. Next, de- 
termine the amount of the poll taxes by multiplying the num- 
ber of polls by the tax on each. This being determined, sub- 
tract it from the whole sum to be raised, and the remainder 
will be the sum to be raised on the property of the town, both 
real and personal. Then to ascertain the percentage, divide 
the tax to be raised by the whole amount of taxable property, 
and the quotient will be the tax on one dollar. To find what 
tax any individual pays, multiply his inventory by this quotient, 
or tax per dollar. 

Ex. 1. yniat will be A's tax, if he own real estate to the 
amount of $1340, and personal property to the amount of 
$874, if the town in which he lives, the inventory of which 
is $32265, raise a tax of $1129.95, there being 270 polls 
which are taxed 60 cents each, and for two of which he pays ? 

270 polls x60=;$162.00, amount of the poll taxes. There- 
fore, $1129.95— $162.00=$967.95, the sum tobe levied on 
the property. Hence, $967. 95 --$32265 =3 cents, the tax on 
one dollar. Then, $1340 x.03zr $40.20, and $874xJ03= 
$26.22, and two polls at 60 cents each=$1.20.. Therefore, 
$40.20-|-$26.22+$1.20=67.62, Ans. 
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After finding what the tax is per dollar, a table may be 
formed like the following, which will expedite the operations : 













TABLE. 








Tax 


on 


SI is 


.03 


Tax 


on 


SlOis .30 


Tax 


on 


SlOOis 3.00 


IC 


tc 


2 " 


.06 


(f 


cc 


20 " .60 


• 




200 " 6.00 


CI 


cc 


3 « 


.09 


cc 


CI 


30 " .90 






300 " 9.00 


(C • 


cc 


4 " 


.12 


cc 


CI 


40 " 1.20 






400 " 12.00 


IC 


cc 

9 


5 « 


.15 


cc 


CI 


50 •* 1.50 






500 " 15.00 


CI 


CI 


6 " 


.18 


cc 


cc 


60 " 1.80 






600 *' 18.00 


cc 


II 


7" 


.81 


cc 


It 


70 « 2.10 






700 " 21.00 


cc 


II 


8 " 


.24 


cc 


cc 


80 « 2.40 






800 " 24.00 


CI 


It 


9 " 


.27 


11 


(C 


90 " 2.70 






900 « 27.00 
1000 " 30.00 



Now, to determine A's tax from this table, $1340+ $874: 
$2214. 

The tax on $2000 =$60.00 

« *' 200= 6.00 

" " 10= .30 

" " 4= .12 

Two polk at 60 ct. = 1.20 



$67.62 Ans. as before. 

2. From the preceding table, calculate B's tax, whose real 
estate is valued at $5620, and bis personal property at $1162, 
and who pays 3 poll taxes, each 75 cents. Ans. $205.71. 

3. Form a table and calculate the tax of A., whose property 
is valued at $1500 ; of B., whose property is $2000 ; of C, 
whose property is $1200; of D., whose property is $3000, 
and of E., whose property is estimated at $3500; supposing 
them to live in a town whose inventory is $1000000, and on 
which a tax of $4280 is to be levied, the number of polls being 
400, and paying each 70 cents. Ans, A's tax will be $6 ; 
B's, $8; C's, $4.80; D's, $12 ; and E's, $14. 

4. A tax of $3000 is to be raised on a certain town, the 
inventory of which is $60000 ; th^ number of polls 250, taxed 
each 75 cents. What is the amount of A's tax, whose property 
is valued at $2500, and who pays for two polls? Ans. 
$118.68}. 



